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The Expanding Universe 


“The Expanding Universe”—a fascinating and elusive phrase, quoted 
from the present-day leaders of astronomical and philosophical thought. 
The analogies used to induct the novitiate into the meaning of this 
phrase are easily comprehended. Consider, for example, a soap-bubble 
in the process of being blown. The volume of air within and the area 





of the film without are increasing; expansion is taking place. If we 
were asked to thing of an expanding earth or even an expanding sun 
in this sense, we could do so. Indeed, the imagination, with a little ex 
ercise, would even encompass The Galaxy as an expanding system in the 


ry 7 


10re and more 
space. This is a concept on a grand sca 
before. 


e but, in character, the same as 


The Galaxy does not, however, include the universe, as men once 
thought it did. As we now know, there are other galaxies. Large 
telescopes reveal more of them than small telescopes do. An easy and 
seemingly safe extrapolation leads to the conclusion that others lie be 
yond the reach of even the largest telescopes, and so on. Ina word, the 
galaxies are distributed throughout all of space lo visualize this com 
plete system, the universe, as expanding becomes difficult, if not impossi 


Llit, 1 


ble. It seems there is no space left for it to expand into 


1 itil 


Consider once more the expanding soap-bubble. There is a vast dif 
ference in the thought of the expanding volume and of the expanding 


s 


surface. The former merely implies that more and more of three- 
dimensional space is being transferred from the outside to the inside. 
The latter, a two dimensional space, is being added to. At each stage 
there is more of it than at the preceding stag We behold this phe 
nomenon by dint of an abundance of space of three dimensions in which 
it can expand. Therein lies the analogy. The material universe can 





expand only as the space which it occupies expands. How can all of 
space still be expanding? The answer from the analogy is, by dint of 
an abundance of space of four dimensions. These are words without a 
picture to correspond to them. The imagination falters but thought 
goes on. Mathematics marks out the path for those who can follo 


We began with something quite tangible and concrete ; we have come 


to a point at which only that which is abstract and ideal remains. 


The inescapable prerequisite to an understanding of an expanding 
universe is an expanding mind. 





2 On the Organization of Physical Observations of Comets 





On the Organization of Physical 


Observations of Comets 
By N. T. BOBROVNIKOFF 


This report has been written at the request of Commission 16 of the 
International Astronomical Union! at its meeting at Cambridge, Massa- 
chusetts, in 1932. The purpose of the report is to draw the attention of 
observers of comets to some points which are of interest from the theo- 
retical standpoint. It was not considered necessary to give detailed 
recommendations as to the procedure of observation. In these each 
observer can best use his own judgment. 

The short time during which comets usually are under observation 
and the rapid changes in some comets often occurring within a few 
hours make desirable an international organization of physical ob- 
servations of cometary phenomena. Our information on comets is 
fragmentary and much can be gained by proper organization. 

1. Immediate Report of Observations. 

It is assumed that discoveries of new comets are to be reported as 
soon as they are reasonably certain. It is important to have some im- 
mediate information as to the physical aspect of the new comet; the 
presence or absence of a stellar nucleus, the direction and size of the 
tail, the stellar magnitude of the nucleus and the total brightness of the 
comet, etc. 

Even post-discovery observations made under difficult conditions of 
visibility are sometimes of utmost importance and should be published 
at once. This applies especially to comets discovered in the southern 
hemisphere and appearing for the first time in the northern hemisphere, 
and vice versa. Comet 1927 1X (Skjellerup) was not sufficiently ob- 
served in the northern hemisphere although it was exceedingly bright 
and could be seen in full daylight. It was observed at Flagstaff as early 
as December 16, 1927, but no immediate announcement was sent out, as 
it was believed that the comet was too striking an object not to be 
noticed elsewhere. The comet was much brighter than was anticipated, 
so that many astronomers later learned to their surprise that it was visi- 
ble in the daytime. Meridian circle and spectroscopic observations 
might have been made if the fact of its visibility in daylight had been 
published sooner. 

\ny changes in the aspect of comets observed visually or photo- 
graphically should be announced at once. This refers to the division of 
the nucleus, variations in the brightness, distortions of the tail, anomal- 
ous tails directed toward the sun, increase in size of the nucleus and 
head, etc. Prompt report of the division of the nucleus means an in- 


* Transactions, Volume IV, p. 237, 1933. 
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creased number of observations, and therefore better orbits of the com- 
panions. For many comets of this kind, such as Mellish 1915 II and 
Taylor 19161, there is not enough observational material for reliable 
orbits. The exact moment of an outburst and its progress is important 
in view of the possibility of a correlation between the cometary and sun- 
spot activity. The distortions in the tail give the only reliable means 
of calculating the large values of the repulsive force of the sun in the 
cometary tails of a straight type. Anomalous tails afford important 
clues to the constitution of comets. 

2. Description of Visual Observations. 

The size of the nucleus should be carefully measured. In case the 
nucleus is not spherical but elliptical, the position angles of the major 
or minor axis, and the dimensions of the axes should be given. It often 
happens that the nucleus appears to be single in a small telescope under 
low power, but is seen double or multiple in a more powerful instru- 
ment. The relative position of the components should be carefully 
measured. Many comets, notably Halley 1910 II, showed a granulated 
nucleus consisting of a large number of minute points of light. Such 
observations on the multiplicity of the nucleus should be reported at 
once. 

In some comets the nucleus is surrounded by circular or elliptical en- 
velopes (halos) which slowly expand. It is desirable to have measures 
of the diameters of these halos. The formation of halos is probably a 
periodic process. 

The brightness of the nucleus is of the highest importance as many 
comets show semi-periodic variations in the brightness of the nucleus 
which may be correlated with solar activity. The study of the brightness 
of the nuclei of comets is one of the most promising lines of attack on 
the problem of their age and origin. On the other hand, the nucleus 
can be directly compared with the stars and its stellar magnitude can 
be more reliably estimated than the total magnitude of the comet. In 
all cases the observers should specify the instrument and magnification 
used and also whether some definite photometric method has been used 
or whether the magnitude of the nucleus is given as an impression with- 
out an actual comparison with the stars. 

The color of the nucleus should be stated, preferably on some definite 
scale, such as Osthoff’s. In some comets, such as Halley’s, remarkable 
variations in the color of the nucleus have been observed. 

The total brightness of the head should be expressed in stellar mag- 
nitudes. Unfortunately there is no good method for the determination 
of the total brightness of a comet, and individual estimates sometimes 
differ widely. Very much depends on the instrumént and previous ex- 
perience of the observer. The most promising instrument for this pur- 
pose is the photoelectric photometer. Radiometric observations (such 
as were made on Comet 1927 1X at Flagstaff) are another promising 
line of attack. 
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The length of emission jets and fans should be accurately measured 
and their position angles should be given. By the position angle of a 
curved jet is understood the position angle of the tangent to the jet at 
the nucleus. It is desirable to have the p.a. and distances of a few 
selected points on the axis of a curved jet, if it is sufficiently well de- 
fined. 

The size of spherical envelopes or halos should be measured as accur- 
ately as possible. It should be noted whether there are dark spaces be- 
tween successive rings or not. In the curved “parabolic” envelopes the 
distance of the vertex from the nucleus and latus rectum should be 
measured, and also the p.a. of the axis of the envelope. 

The p.a. of the tail seldom means anything definite as most tails are 
curved. It is desirable to have a, 6 of several points on the axis of the 
tail. 


In many comets pulsations along the tail and in the head have been 
observed. It is not clear whether this is an atmospheric effect or is due 
to some electrical process in the comet itself. Such phenomena should 
be carefully observed. 

On the whole, physical observations of comets made visually have 
been much neglected since the advent of photography. This is regret- 
table, as many phenomena in comets are of a very short duration and 


can escape 


letection by photography. Some fine details around the 
nucleus can be better observed with a 10-inch refractor than photo- 
graphed with the most powerful reflectors. 


3. Utilisation of Photographic Observations. 

Very little in the way of serious study can be done with photographic 
records obtained at a single observatory. The motion of condensations 
in the tails of comets is rapid and three or four days is usually the max- 


imum interval between the first and the last observation of a condensa- 
tion. At the end of this period condensations usually change their shape 


and position very rapidly; it is often difficult to recognize them on plates 





taken on successive nights. Exposures taken at various observatories 
at different longitudes allow more certain identification of condensa- 


] 


1 
tions. Usually condensations are poorly defined and a larger number 


( 
of observations throughout the period of their existence would give 
more reliable values for the repulsive force. The same considerations 
apply to the formation of jets in the heads of comets. The jets, how- 
ever, are phenomena on a much smaller scale than the condensations in 
the tail and can be advantageously studied only on a large scale photo- 
graph obtained with powerful reflectors. 

Observers should report their list of plates in some periodical of in- 
ternational importance. It happens sometimes that a photograph of no 
particular importance by itself proves to be a link in the development of 
the activity of the comet. 

Photographs should be made easily available to persons interested in 
the study of comets. For most purposes contact prints of negatives are 
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sufficient and should be supplied at a nominal cost. For the study of 
the structure of the head lantern slide reproductions might be necessary. 

4. Spectroscopic Observations. 

If observed visually the relative brightness and extent of the Swan 
bands should be noted. The first appearance of the emission Sodium D 
lines should be immediately reported. The emission D lines are usually 
observed in comets at small heliocentric distances but occasionally, as in 
Comet 1914 V (Delavan), they were observe 
units. 


1 
} 
L 


datr 1.2 astronomical 


Since different parts of the cometary head do not show the same 
spectrum, care should be taken to specify the position of the slit both in 
visual and photographic observations of the spectrum. 

With a slit spectrograph the extension toward the red and infra-red 
part of the spectrum is very desirable. There is much evidence that the 
red system of cyanogen occurs in the spectra of comets although the 
available wave-lengths of the bands are very uncertain. The bands at 
\ 6664 and 4 4926 due to the sodium molecule should be looked for. The 
carbon isotope bands at A 4745 and 44752 have been observed in some 
comets like Brooks (1911 V) and Halley. They are of exceptional in- 
terest as they give a clue to the cosmic abundance of various carbon 
isotopes. 

The unidentified radiations between 44000 and 44100 (commonly 
designated as Raffety bands) should be further studied. Lack of pre- 
cise wave-lengths for fainter bands does not allow their positive identi- 
fication. 
possible a study in the relative intensities of bands. The relative abund- 
ance of various molecules in comets may be estimated from the intensi- 
ties of the bands. 


A photometric scale should be impressed on the spectrograms to make 
| 


With very bright comets favorably situated an attempt should be 
made to obtain spectra with a high dispersion for the study of the rota- 
tional structure of the bands. This may give some data as to the temper- 
ature and various other physical characteristics of comets. 

lt is desirable to obtain spectra of emission jets in comets, of second- 
ary nuclei and other formation in the head. 

The tails of comets are usually too faint for slit spectrographs. Good 
spectra of the tails can be obtained with objective prism spectrographs. 
These should have enough dispersion to separate the double bands of 
CQO* in the tail. Comets having tails of the second type of Bredichin 
show diffuse images of the tail on the objective prism spectrograms. A 
study of these images is of importance as their origin is still unknown. 

In all cases the spectral images of the comet should be compared with 
direct photographs in order to ascertain the difference in the composi- 
tion of various parts of the comet. It seems that the jets and fans con- 
sist exclusively of C, and CN whereas the condensations in the tail con- 
sist of CO* and N. 
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A study of the continuous Fraunhofer spectrum as to the intensity 
and width of the solar lines may give some indications of the composi- 
tion of the comet. The distribution of intensity in the continuous spec- 
trum of a comet appears to be a function of its heliocentric distance. 
There is at present no adequate observational material to make this 
generalization certain. 


5. Polariscopic and Other Observations. 

Polariscopic observations have lately been neglected. They are of 
importance as comets show a surprising difference in the amount of 
polarization in different portions of their heads and tails, whereas their 
chemical constitution appears to be more or less uniform. The residual 
polarization of the sky should be taken into account, as well as the 
direction of the plane of polarization. 

The occultation of stars by comets is of great interest but data on 
this subject are so contradictory that no general conclusions can be 
drawn. 

The transit of a comet across the solar disk is a rare phenomenon 
which occurred only three times during the last century. It is of great 
interest and should be observed carefully. 

Some unusual observations on comets have been reported from time 
to time, such as seemingly electrical discharges from the nucleus, pulsa- 
tions of light in the head and tail, rapid variations in size of the nucleus 
and coma, etc. It is desirable to verify these observations. 

PERKINS OBSERVATORY, OCTOBER 4, 1933. 


The Parallactic Motion from Stars of the 


San Luis Catalogue 
By R. H. TUCKER 


The problem of the parallactic motion of the solar system is a per- 
ennial one. It traces back to that fortunate coincidence in the combina- 
tion of a dozen known proper motions, that gave to Herschel the first 
crude result of a century and a half ago. 

The star places of the San Luis catalogue, epoch 1910, when com- 
pared with older catalogues will yield over ten thousand proper motions, 
either new, or better determined than previously. The places from 
Gould's Argentine General Catalogue, mean epoch 1877, have been 
combined here with the San Luis places for the computation of proper 
motions, and for the derivation of the parallactic motion in group solu- 
tions. The interval of 33 years is large enough to give a good approx- 
imation to the values of individual proper motion in many cases—per- 
haps the faintest classes of stars must be excepted—while more exten- 
sive and detailed comparisons will eventually be found in the work on 
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these stars being carried out at the Dudley Observatory, Albany, New 
York. 

The computation of the parallactic motion from the individual proper 
motions in the Preliminary General Catalogue of Lewis Boss covers the 
ground for the bright fundamental stars.* A summary of the results 
from the comparisons in four 4.G. zones was published at the same 
time. Some 32,000 stars were included in those computations. Eventu- 
ally there may be 200,000 stars available from the reobservation of the 
A.G. zones, but recent observations are still lacking for the greater part 
of these faint stars. It is desirable to bring all classes of stars into the 
solution, as the coordinates of the parallactic motion may then be used 
for the comparative study of the arrangement and the motions of the 
whole system of stars. The present comparison has about eight thous- 
and stars fainter than seventh magnitude, two thousand fainter than 
eighth, four hundred fainter than ninth, and about fifty stars of the 
tenth magnitude. 

The particular area of the sky in which proper motions may be 
studied in the mass is also of importance in the survey, using the de- 
rived coordinates of the parallactic motion as the basis for a discussion 
of the whole sky. The measurements of southern stars are notably be- 
hind those of stars in the northern sky, and the San Luis catalogue has 
already provided the means to remedy in part this deficiency. In any 
case the derivation of the parallactic motion may be considered as the 
crowning purpose of the long series of meridian observations required 
to complete the formation of a catalogue of star positions. 

The list of stars observed at San Luis was selected by the late Pro- 
fessor Lewis Boss, and was designed to include all those brighter than 
magnitude 7.0, between —22° declination and the south pole. It is a 
part of his list of 25,000 stars, distributed over the whole sky, all ob- 
served with the same instrument, the 8-inch Pistor and Martin's mer- 
idian circle of the Dudley Observatory. Large numbers of fainter stars 
were included, generally when there were early meridian observations 
available for the computation of proper motions. The selection of faint 
stars was mostly confined to those observed before 1870, thus excluding 
the faint stars found only in the 4.G. zones and in the Cordoba Zoue 
Catalogue. Also, in addition to the fundamental stars in the area com- 
pletely covered by the San Luis catalogue many other fundamental stars 
of the southern sky were included, as well as some that are north of 
the equator. These were observed to aid in the determination of funda- 
mental constants—such as the refraction—and as liaison stars with the 
observations made at Albany for the northern sky. 

The San Luis Catalogue contains 15,333 stars, of which 13,745, found 
also in the Argentine General Catalogue, have been used here for the 
computation of proper motions. There were also 721 stars which were 
not in the General Catalogue, but were observed in the Cordoba Zone 


Astr. Jour., 39, 73, 1929. 
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Catalogue. These are mostly faint stars of magnitude 834 on the av- 
erage. But one observation was obtained, as a rule, in the zones, and 
the errors in the positions are too large to give values of individual pro- 
per motions that are consistent, or comparable in precision with those 
from the General Catalogue. The southern stars not found in these 
two Cordoba catalogues were generally identified in the Cordoba 
[PD {/ dian usterui we 

four observations of each star were generally made at San Luis. The 
fundamental stars were given eight, twelve, or sixteen observations, 
according to their importance, and the circumpolar stars were given 
thirty-two, divided between the two culminations. A few stars have 
been included, however, with but a single observation. 

Among the proper motions derived from the comparison between the 
San Luis Catalogue and the Argentine General Catalogue there were 
2,296 stars for which accurate proper motions had already been comput- 
ed and published in the Preliminary General Catalogue of Boss. These 
proper motions form the basis of the systematic corrections which have 


been computed and applied in the present discussion. The accurate 
values thus employed are numerically one-sixth of the total number de- 
rived from the catalogue comparisons. The application of these sys- 


tematic corrections is presumed to take care of a large part of the sys- 
tematic errors in the comparison. These errors would be found mainly 
in the places of the Cordoba Catalogue, since the errors of the other two 
catalogues can be accepted as relatively small. Visual observations have 
not improved to any marked degree in our generation, but the control 
and elimination of systematic sources of error have made progress. 
Kquipment has been perfected, but the human faculties are much the 


There are also 333 stars in this comparison for which proper motions 
found in the Cincinnati Catalogue, No. 18, of Porter, and in the 
proper motion catalogue of Bossert. These include most of the known 





proper motions of large size, many being those of relatively faint stars. 
They have been employed here only as checks upon individual proper 
motion computations. 

The area of sky completely covered at San Luis is approximately 
12,500 square degrees, or about thirty per cent of the whole sky, and 
the catalogue thus contains an average of about one star per square 


degree. The A.G. zones will average seven stars to the square degree, 
or five of ninth magnitude. In contrast, the Preliminary General Cata- 
logue of Boss has an average of one star to six square degrees, and the 


pectroscopic catalogue of Campbell has one star to sixteen square de- 
erees. These figures represent the total distribution of stars of the 
respective classes of magnitude. And they indicate the purpose in 
reaching out for proper motions of the fainter stars, in order to obtain 
a more comprehensive solution of the problem of the parallactic motion. 

The observations for the Arge an General Catalogue were made 
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in the nine years, 1872 to 1880. The catalogue contains 32,448 stars, 
mainly in the area —22° declination to the south pole, similar in extent 
to that of the San Luis catalogue. Many fundamental stars, and many 
faint stars observed in this project lie outside this area, but all are south 
The greater part of the stars were given four observa- 
tions each, while for the fundamental star 


of the equator. 


s, observed in all nine years, 
the number of observations may exceed one hundred. About one star 
out of three was observed in more than one calendar year. The average 
was 16,000 observations per year, though 20,000 were made in some 

>? . 1 c 1 : 
vears and over 33,000 in the final year. 


\n appendix to the catalogue contains the places of many faint stars 
in the wide clusters of the southern sky, meridian observations of which 
extended through the vear 1884. In these observations I shared, after 
joining the staff of Dr. Gould at Cordoba. The clusters had been pho- 
tographed under his supervision, and the plates were later measured in 


detail for a much | and the results published by 


arger number of stars, 
Dr. S. C. Chandler, after Dr. Gould’s death. It is an illustration of the 
changes since that time in astronomical work and training that a pro- 
fessional photographer was necessarily employed for the exposure and 
development of the wet plates of the period. 
same need existed for the United Stat 
transit of Venus, in 1882. 


It will be recalled that the 
S expeditions to observe the 


The Argentine General Catalogue includes practically all stars to sev- 
enth magnitude in the region of sky completely covered. A large num- 
ber of faint stars were also selected for observation from older cata- 
logues of the southern sky, and thus the plan of Dr. Gould parallels that 
of Professor Boss for the San Luis project 1e inclusion of stars of 

exceptionally clear and 
transparent atmosphere above the high plateau of the Province of Cor- 
doba. The telescope of the meridian circle was of but five inches aper- 
ture, in contrast with the six inches of most modern instruments and 
the eight inches of the San Luis equipment. 
estimated as faint as 10.6 at San Luis. 


Tl 
the tenth magnitude confirms the experience of 
S | 


Some of the stars were 
A new meridian circle, of more 
ordoba in 1908. Facilities 


limited and conditions were somewhat prit 


efficient design, was mounted at C were 
nitive in the early years at 
this observatory, and it is doubtful whether present day activities could 
recover the ideals of plain living and high endeavor that prevailed there. 

The San Luis Observatory, located in the City and Province of that 
name, had a brief period of activity. 


ti Its operation was virtually of an 
expeditionary nature. 


The plan of Professor Lewis Boss for observa- 
tions in both hemispheres, with the same meridian instrument, had been 
under contemplation and discussion for many years, until finally aid 
from the Carnegie Institution of Washington made its realization possi- 
ble. And when he found that he would be unable to make a prolonged 
stay in South America he asked me in 1908 to take over the execution 


of the southern section of the project. The requisite leave of absence 
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from the Lick Observatory was obtained, and we sailed for Buenos 
Aires in August, 1908, arriving one month later at San Luis. After 
selecting the site, and being present at the laying of the first stone in the 
foundation walls Professor Boss returned to Albany. Construction of 
the observatory buildings was begun in September, and was completed 
in February, 1909, when Professor Boss arrived with the instrument 
and the first staff of observers. The meridian circle was mounted in 
March, and after preliminary tests and adjustments active observations 
began in April, when Professor Boss finally returned to this country. 

The entire program of meridian work was finished in January, 1911, 
with 87,000 observations, made in 22 months, an average of 4,000 per 
month. Over 60,000 were made in the first year, nearly three-quarters 
of the total. The average for fifteen consecutive months was above 
5,000 per month, with a maximum of 6,500 in one month. With day- 
light fundamental work the instrument was often in service during 16 
of the 24 hours of a day. The original observing staff was seven men, 
later increased to ten, but shortly after the close of the first year re- 
duced again to seven. Such accomplishment was made possible by the 
excellent climatic and atmospheric conditions in this western Pampa 
Province. There were at least three hundred nights free from clouds 
during a good portion of the night, in each year, and two hundred that 
were clear throughout. The average distribution, which is especially 
important in meridian work, was excellent, several months at different 
seasons giving 26 to 28 nights, and once at least 28 consecutive nights. 
The smallest number was 18, in September. 

The instrument was dismounted in February, 1911, and was returned 
to Albany, where the completion of the full plan by the observations in 


the northern sky was carried out. At a later period two men were 
occupied in photometric work, for which the original construction pro- 
vided the building and pier. The record of meridian observations at 


San Luis, in large part of a fundamental character, could have been made 
only by a loyal and efficient staff, working with sustained enthusiasm. 
Full requirements for the prosecution of the observations had been pre- 
pared by Professor Boss, and these requirements were fulfilled in every 
detail. 

The comparison of the proper motions of the bright stars in the Pre- 
liminary General Catalogue of Boss with the provisional values derived 
from the differences of the places of the same stars in the San Luis and 
Cordoba catalogues gives the following table of systematic corrections. 
The differences between the places at the two epochs are made up of the 
errors of each and the proper motion in the elapsed interval. The com- 
puted proper motions, in turn, are combinations of the peculiar motion 
of each star and the general parallactic drift. The application of these 
systematic corrections is designed to diminish the effect of the original 
errors of observation, and virtually to reduce the computed proper mo- 
tions to the system of the P.G.C. of Boss. None of the bright stars of 
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this last catalogue are included in the computation of the parallactic 
motion from the other two authorities. 
There are 2,169 stars up to —70° declination that are employed here 


in deriving these systematic corrections. Arranged in hourly groups 
there is an average of 90 stars per group. The mean magnitude of the 


groups is 5.4, and the mean declination is —38°.7. The probable errors 
of single differences in the hourly means of proper motion are 
+0*.0016 in right ascension and +0”.014 in declination. The combina- 
tion in hourly groups gives expressions of the following periodic forms: 
Au R, A. = +0800105 0800237 cos a + 0800073 sina 
Aw’ Decl. = +0°0021 — 070055 sin a + 070032 cosa 

The means of the systematic corrections are small, +0°.035 and +0”.07 
in the two coordinates. 


SYSTEMATIC CoRRE( 


I NS 
Aa Ad Aa Ad 

0 030012 (005 12 4050033 0”000 
1 9 + 3 13 4 30 1 

2 4 l 14 4 25 3 
3 + 2 0 15 { 19 5 

4 T 8 2 16 t 13 6 
5 + 15 3 17 6 4 7 

6 + 21 4 18 0 8 
7 + 26 4 19 5 8 
8 ~ 31 4 20 10 1 8 
9 + 34 4 21 13 g 
10 +- 35 3 22 14 7 
11 + 34 Zz 23 14 | 6 
Mean (24) 1().00105 10.0021 


The computed values of proper motion from the comparison of the 
remaining stars that are common to the San Luis and Cordoba cata- 
logues are combined in hourly means, for each of six zones in declina- 
tion. The first zone extends from —22° to —30°, and the remaining 
zones are each ten degrees in width, extending to —80° declination. The 
small number of stars south of that limit would provide only scanty and 
uneven distribution in hourly groups. The combinations for 11,420 
stars have an average of 80 stars to a group, the smallest number is 23, 
and the largest 233. In general, individual proper motions above 0”.1 
in declination, and above 0°.01 sec 8 in right ascension have not been in- 
cluded in computing the means. The following tabulation gives the 
details of each zone in brief. The mean magnitudes from the Cordoba 





SAN LvIs CorDOBA IN ZONES, 

Zone Stars Mag. Decl uAa ud6 Cord. 
—22° —30 1598 7.24 26°22 0300072 —()’0171 7.40 
—30 —40 2233 7.29 —35.0 0.00178 0.0205 7.40 
—40 —50 2746 fe —44.8 0.00178 —().0161 7.62 
—5) —G 2428 7.30 54.8 0.00167 0.0134 7.60 
—60 —70 1578 Re 64.2 0.00077 -().0127 7.63 
—/0 —80 837 Vs ~74.7 +0.00103 0.0047 7.57 

Sum 11420 
Means (6) 7.45 -50.0 7.54 








12.) The Parallactic Motion from Stars of the San Luis Catalogue 





Catalogue are given in the last column, for comparison with those of 
the San Luis catalogue in the third column. The stars included in this 
comparison are all between sixth and eleventh magnitude. 

Correcting the hourly means in each zone with the values derived 
from the bright stars of the P.G.C. there were computed the following 


periodic expressions for the respective areas of sky: 


22 30 Aa +(0800033 0800131 cos a — 0809012 sin a 
Ad 070150 L (0074 sina - 070032 cosa 
30 4() Aa 0300073 +- 0300119 cos a — 0300037 sin a 
At = 0”0184 L )’0130 sina + 070054 cosa 
40) 50 Aa 0300073 + 0300170 cos a — 0500037 sin a 
Ad 0’0140 + 070142 sina +0”’0039 cosa 
50 60 Aa OSO00062 0300229 cos a + 0800005 sin a 
Aé = —070113 + 070178 sin a+ 070057 cos a 
60 70 Aa 1 (QsQ0028 0800131 cos a + 0800008 sin a 
Ab 070106 + 070185 sin a+ 070047 cosa 
70 80 Aa +-(S00208 + 0500678 cos a + 0800043 sin a 
Aé = 00026 tL ("0234 sina+ 070101 cosa 


Solution of the coordinates of the parallactic motion in each zone has 
then been made by Airy’s formu 


1 
I 


ae, which follow. 


Aa = Fsinasec 
Ad = Fecosasin 


5 Gcos asec 6 
5 G sina sin 6 H cos 6 
Constants in these formulae have the following values: 
F S cosDe sA G’ ccos D sin A H = c sin D 
Che original formulae may also be written in the following forms: 
Aa ccos Deos A sina sec6—ccos Dsin A cos a sec 6 
Ad >cos Dcos Acosasind + ccos Dsin A sin a sin 6 c sin D cos 6 
Values of the computed coordinates of the parallactic motion, the 
right ascension A of the apex, the declination D and the annual motion ¢ 
have been collected below. The simple means of the six zones are given 
and also means weighted according to the number of stars in each zone. 
Other considerations, such as the position of the zone on the celestial 


1 1 
i 


sphere might well be taken into account. 





PARALLACTIC MoTION IN ZONES. 

Aa ~ Ad - — Half Sum—~— 
Zone \ D c \ 1) c A D c Wt. 
22 ) 264°8 43°2 070244 246°6 42°3 070248 255°7 42°7 070246 2 
30 252.8 55.9 .0272 247.5 42.3 .0334 250.1 49.1 .0303 3 
40) 50 257.7 46.7. .0271 254.6 43.2 .0288 256.1 45.0 .0280 3 
50 () 271.2 44.7. .0278 2.2 40.7 .0301 261.7 42.7  .0289 3 
—60 70) 271.4 50.2 .0320 .8 49.2 .0325 263.6 49.7 .0322 2 
70 8 273.6 20.3 .0282 246.7 20.3 .0282 260.1 20.3 .0282 1 

Mean (6 265.2 43.5 0.0278 250.6 39.7 0.0296 257.9 41.6 0.0287 

Weights 257.3 44.0 .0288 
rhe values of A in this summation are mostly smaller than those 
usually derived from the computations for brighter classes of stars, but 


are fairly consistent with each other in each codrdinate. The figures 
from Aé are smaller than those from Aa in each zone. The value of D 
in the most southern zone is markedly inconsistent with the others, and 
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might be rejected in the means, by the usu 


ual criterions. The simple and 
weighted means for D would then be +45°.8. The coordinates of 


Auwers, for the bright stars, which were generally accepted for half a 
i : 
century, were A 270°, and D +40 
Results for the parallactic motion, 


ived here in the past six 
vears, are summarized below in abbreviate: 
published proper motions in part 
tions for the remainder. 


form. They are based on 


, and on differences of catalogue posi- 


PARALLACTIC M¢ 





Catalogue Stars Limits Mag \ D c 
P. G. C. Boss 5,762 70 70 5.6 3 32°6 00404 
San Luis 11,420 22 80 7.4 41.6 .0287 
Four A. G. 26,811 yf . 55 8.6 35.3 0172 


While the means of the results from the four .4.G. zones are in good 
accord with those frpm accurate proper motions of the bright stars, 
there is really a wide diversity among the results from the individual 


zones. With the assumption of mean magnitude in proportion to the 
square root of mean distance the annual motion from the stars of the 
P.G.C. of Boss should be 2.3 times the annual motion from the stars of 
San Luis. The computed ratio is 1.4, which would indicate that the 
[ n would result from a strict interpreta- 
tion of the hypothesis of brightness in proportion to the square root of 


faint stars are closer to us tha 


distance. The ratio of 1.7 can be derived from both distance and bright- 
ness in the values of annual motion for the stars of San Luis and the 
four .1.G. zones. 


These computations of the parallactic motion are connected with the 
work of three astronomical observatories, for the Dudley Observatory is 
represented by a share in the plan and 


plan and execution of the southern scheme. 
It was built in 1856, under the supervision of Dr. B. A. Gould, and he 
Was its first director. The professional career of Lewis Boss, some 





thirty-six years, was virtually confined to this o1 


J 


stitution, though 
the location of the equipment was changed in 1892. My professional 
work began with four years at Alban ked ; 





igain with that 
T 


a century. I spent nine 


years at Cordoba, and nearly three years at San Luis. No one could 


of its director after an interval of a quarter of 


have been associated with these two leaders in astronomy without gain- 
ing in professional devotion, and in a respect for sound scientific 
methods. 


PALo ALto, CALIFORNIA, NOVEMBER, 1933. 
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The Eclipse that Ends the Day 
before it Begins’ 


The next total solar eclipse, February 14-13, 1934, will go down in 
history as the paradox eclipse, the eclipse that ended the day before it 
began. This is not one of those “Believe it or not’ statements, it is just 
an unusual result following from natural causes. The eclipse will start 
in east longitude and after sweeping across the Pacific, will finish in 
west longitude, crossing the date line-—the 180th meridian,—and there- 
fore losing one calendar day. 

The solar eclipse will begin off the Malay Peninsula at sunrise on 
Wednesday, 14th of February, and will finish off the Alaskan coast at 
sunset on the afternoon of the day before, Tuesday, the 13th of Feb- 
ruary. 

Almost the entire portion of the earth’s surface over which the moon’s 
shadow will pass is confined to the Pacific Ocean. The outer limits of 
the shadow will pass over Eastern Asia, Northern Australia, and the 
extreme western part of North America but these countries are so near 
the edge of the path of the eclipse that the darkening effect of the 
eclipse will scarcely be noticed. 

The total eclipse will be visible only within a relatively narrow path 
varying from 60 to 80 miles in width. The eclipse path will begin about 
200 miles off the Malay Peninsula and will follow a slowly curving 
course across the Pacific. At first, the course of the eclipse path will 
be a little to the south of east. It will then curve very gradually toward 
the north. In fact, it will curve so slowly that nearly one-half of its 
course will lie between 2 degrees and 6 degrees north latitude. It then 
will take a northeasterly course, and the eclipse will end off the coast 
of Alaska. 

Although the eclipse path passes over northern Borneo and the north- 
ern tip of the Celebes and a few islands off its coast, these locations are 
all too near the beginning of the eclipse to permit observations of any 
scientific value. If viewed from any of these positions, the eclipse will 
be so near the horizon that the moon’s shadow cone will be very nearly 
tangent to the earth’s surface and will therefore travel too rapidly to be 
observed with any success. 

With the exception of two small islands, Losap and Oroluk in the 
Caroline Group, the eclipse will pass over no other islands or coral reefs. 
Under these circumstances, all observations must be made from the 
decks of ships that happen to be within the path of totality, or on the 
two islands referred to—Losap and Oroluk. 

Losap lies a little nearer the central line of totality than Oroluk, and 
Excerpts from an extended paper on the eclipse, by Captain J. F. Hellweg, 
Superintendent of the United States Naval Observatory. 
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uw 


therefore is more suitable for observation stations. At a point on Laol, 
one of the Losap group, longitude 152° 43’ East, latitude 6° 54’ North, 
the duration of totality will be 2™ 05°. 

These islands are located on an atoll reef 5 miles in a north and south 
direction and 2 to 4 miles in an east and west direction. The lagoon 
within them is reported to be comparatively free from shoals and affords 
an excellent anchorage for light-draught ships. 

The pilot charts furnished by the U. S. Naval Hydrographic Office 
show that the weather is usually clear in that region during the month 
of February. The prevailing winds are from the northeast with a velo- 
city of 11 to 18 miles per hour. 

Losap is 50 miles southeast of Truk, the large group in the Caroline 
Islands, and the seat of government for the central islands. 

The total phase viewed from these islands will occur at about 10" 17", 
local civil time. The altitude of the sun at that time will be 55°. With 
the sun so near the zenith, the effect of refraction errors will be greatly 
reduced. 

The following tabulation regarding the eclipse is taken from the 
American Ephemeris 1934: 


CIRCUMSTANCES OF THE ECLIPSE. 

Greenwich Longitude from 

Civil Time Greenwich Latitude 
Eclipse begins February 13 22 5.1 E 120 45 S 62 
Central eclipse begins 13 23 6.8 FE 107 50 N 3 55 
Central eclipse at local apparent noon iz 2 Zz E 168 2 N 19 22 
Central eclipse ends 14 2 9.5 W 136 41 N 52 26 
Eclipse ends 4 3 11.3 W 146 40 N 42 19 


Please note these times and dates are recorded as Greenwich Civil 
Time. 
Transposing them into local time the table appears as follows: 
PI 


Local Civil Time 


Eclipse begins February 14 06 08 06 E 120 45 
Central eclipse begins 14 06 18 O08 E 107 50 
Central eclipse at local apparent noon 14 12 14 20 E 168 02 
Central eclipse ends 13 17 02 46 W 136 41 
Eclipse ends 13 17 24 38 W 146 40 


It was the Naval Observatory’s intention to organize an expedition to 
observe the eclipse from the island of Losap, but federal finances did 
not warrant this expense which would be very heavy because of the in- 
accessibility of Losap and the necessity of maintaining a floating base 
during the period of preparation. 

Inasmuch as officers and passengers on vessels can make observations, 
and can take photographs of the eclipse that may be of value to astrono- 
mers, ships that are near the total eclipse path in the central Pacific are 
requested to change their course so as to come within its path. The 
slight loss of time will be warranted by the interest aroused among the 
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ship’s passengers and crew. 

If weather conditions are favorable for viewing the eclipse, it will be 
possible for the ship to obtain a very accurate position. It is therefore 
requested that the ship’s position and the observation data be forwarded 
with the report to J. F. Hellweg, Captain, U. S. Navy, Naval Observa- 
tory, Washington, D. C. 





Planetary Phenomena in 1934 
By HERBERT C. WILSON 


EcLIPSES. 





During the year 1934 there will be two parti pses of the moon, one total 


eclipse of the sun and one 





ipse of the sun. The following data con- 
cerning the four eclipses are taken from the American Ephemeris and Nautical 
Almanac for 1934. 

I. A PartiAL Ecirse oF THE Moon, JANUARY 30, 1934. 

Washington; the beginning visible generally in the 


rth America, the Arctic Ocean, the Pacific Ocean except 





tralia, Asia, the Indian Ocean, the northeastern part of 


\frica, and Europe except the southwestern part; the ending visible generally in 





the extreme northwestern part of North America, the Arctic Ocean, the Pacific 





Ocean except the eastern part, Australia, Asia, the Indian Ocean, Europe, and 


Africa except the northwestern part. 


Circumstances of the Eclipse: 
Greenwich Civil Time 
foon enters penumbra anuary 30 14 7.5 
M t J y 30 14 
Moon enters umbra 30 16 1.0 
liddle of the eclips 30 16 42.6 


Moon leaves umbra 30 17 24.2 
Moon leaves penumbra 30 19 16.9 
Magnitude of the eclipse 0.117 (Moon's diameter 1.0). 


I. ATW \L EcLIPSE OF THE SUN, FEBRUARY 13-14, 1934. 


This will be visible as a partial eclipse in the eastern part of Asia, the north- 
ern part of Australia, the western and northern parts of the Pacific Ocean, Alaska, 
I I e United St s 





between the coasts of the Malay 


rosses over the north central part of the 





ne of the smaller islands of the Netherland 
the northeast across the Pacific Ocean and ends about 
Charlotte’s Island, off the western coast of Canada. 
. the ar - hicl he eclipse mav be visible I 
vs the area over which the eclipse may be visible. It 
whole path of totality lies on the Pacific Ocean and 


expeditions could locate for sci- 





1g the way wher 


entific observati is unfortunate, for the duration of totality will be 
fairly long, bet s and 52 





.7 seconds at mid eclipse and over 2 minutes 
between longitudes 136° east and 175° west from Greenwich. 

Wake Island (belonging to the United States) is situated near the longitude 
where the duration of totality is maximum, but it is just north of the path of the 
moon’s shadow, if the chart is correct. 


Other points marked in the path of totality on the Ephemeris chart are: 
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Note: The hours of beginning and ending are expressed in Greenwich Civil Time. 


Menado on the Island of Manado (close to sunrise); Mapia on a small island 
north of the western part of New Guinea; 
group of the Caroline Islands. 





and Losap Islands in the 


Circumstances of the Eclipse , 
Longitude from 


GA ay Greenwich Latitude 
Eclipse begins February 13 22 5.1 120 45 6 35 
Central eclipse begins 13 23 6.8 107 50 + 3 55 
Central eclipse at local apparent noon 14 1 2.2 168 2 +19 22 
Central eclipse ends 14 2 9.5 +136 41 +52 26 
Eclipse ends Mm 3 11.3 146 40 +42 10 


Ill. A Partiat Eciipse oF THE SuN, Jury 26, 1934. 

This will be invisible at Washington; the beginning visible generally in the 
western part of North America, the western part of South America, the Pacific 
Ocean, the Antarctic Ocean, Australia, and the extreme eastern part of Asia; the 
ending visible generally in the extreme northwestern part of North America, the 
Pacific Ocean, the Antarctic Ocean, Australia, the Indian Ocean. and central and 
éastern Asia. 

Circumstances of the Eclipse: 7 

Greenwich Civil Time 


Moon enters penumbra July 26 9 50 I 
Moon enters umbra 26 10 54.2 
Middle of eclipse 26 12 15.3 
Moon leaves umbra 26 13 36.3 
Moon leaves penumbra 26 14 43.1 


Magnitude of the eclipse 0.668 (Moon's diameter 1.0). 
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IV. AN ANNULAR ECLIPSE OF THE SUN, Avcust 10, 1934. 
This will be invisible at Washington. It will be visible as a partial eclipse 
over the southern half of Africa and parts of the South Atlantic, Indian, and 


Antarctic Oceans. The regions are shown in the chart, Figure 2. 












































Note: The hours of beginning and ending are expressed in Greenwich Civil Time. 
FicurRE 2. 


} 


lhe path of annular eclipse begins on the Atiantic Ocean near longitude 11 





west of Greenwich and latitude south 20°; crosses Africa in a curve which passes 
over the towns or cities: Mossamedes on the west coast: Livingstone and Bula- 
wayo in the interior; and Inhambane on the east coast: then proceeds southeast- 
\ 
| 


63 


erly, ending on the Antarctic Ocean near longitude east 88° and latitude sout 

The duration of annular eclipse varies from 5" 55° at Mossamedes to 6™ 29° 
near the center line south of Livingstone, 6" 34° in the eastern part of Southwest- 
ern Rhodesia and 6" 33° on the eastern coast north of Inhambane. 


Circumstances of the Eclipse: ee ne 
Longitude trom 


GF. Greenwich Latitude 
Eclipse begins August 10 5 50.8 4 25 2 44 
Central eclipse begins 10 7 11.6 —10 47 19 36 
Central eclipse at local apparent noon 10 9 12.5 —43 12 33 9 
Central eclipse ends 10 10 2.7 -87 53 62 31 
Eclipse ends 10 11 23.6 —82 45 47 12 


THE PLANETS. 


The apparent movements of the planets along the ecliptic are shown on the 
charts in Figures 3, 4, 5, and 6, which have been prepared with the aid of the 
constellation charts, SCI, furnished through the courtesy of the Eastern Science 
Supply Company. On these star charts the courses of the planets have been 


plotted from the data given in the American Ephemerts. 
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MERcURY. 


The apparent course of Mercury is shown by the smooth black line in Figures 





3 and 4. It begins the year in the constellation Sagittarius, hidden in the glare 
of the sun, and will be at superior conjunction with the sun on January 20. It 
will proceed eastward faster than the sun, finally coming out so as to be seen as 
an evening star during the two weeks from about February 11 to 25. It will be 
at greatest elongation east of the sun, 18° 7’, on February 18, at inferior conjunc- 
tion with the sun March 6, and at greatest elongation west of the sun, 27° 49’, 
April 2, Around the latter date, within 10 days each way, the planet may be best 
seen in the southern hemisphere an hour or so before sunrise. During the latter 
part of February and most of March the planet will describe a closed loop in the 
constellation Aquarius. During April, May, and part of June it will move east- 
ward along the ecliptic, first south, then north of, that great circle. In the latter 
part of June, during July and the first part of August, another closed loop will 
be described, in Gemini, the reverse of the former in appearance. For this loop 
the planet will be at greatest elongation east of the sun, 24° 27’, June 14: at 
inferior conjunction July 11, and at greatest elongation west of the sun, 19° 31’, 
July 31. It will be best seen as evening star, in the northern hemisphere, during 
the two or three weeks around June 14. The third loop described in Libra and 
Virgo in October and November is of the reversed S shape. For this loop the 
planet will be at greatest elongation east from the sun, 25° 13’, October 10; at 
inferior conjunction November 3, and at greatest elongation west of the sun, 
19° 35’, November 19. It will be best seen as evening star in the southern hemi- 
sphere during the two or three weeks around October 10. The planet finishes its 
course for the year in the constellation Sagittarius, about 9° east from its start- 
ing point. 
VENUS. 

Venus, as will be seen from Figures 3 and 4, begins the year describing a loop 
in the constellation Capricorn while passing between the earth and the sun. It is 
an evening star and at its brightest, magnitude —4.4, early in January, although 
mly a quarter of the hemisphere turned toward us is illuminated by the sun’s 
rays. The brightness will diminish as the planet approaches conjunction with the 
sun. Inferior conjunction in longitude will occur on February 5 at 4"G.C.T. 
Even then its brilliancy, although masked by the sun's glare, will not be zero for, 
on account of the heliocentric latitude of Venus, there will still be a thin crescent 
of the illuminated half of the planet’s surface turned toward us. 

After inferior conjunction Venus will be morning star, reaching its greatest 
brilliancy on March 11, and greatest elongation west of the sun, 46° 18’, on April 
16. During the remainder of the year it will proceed regularly eastward along the 
ecliptic, ending the year in Sagittarius, about 10° east of Mercury. Both Venus 
and Mercury ought to be visible not far from the sun at the time of the total 
eclipse on February 13-14, weather conditions permitting. 

There will be an occultation of Venus by the moon on the morning of April 
10 visible over parts of the South Atlantic Ocean 


Mars. 


The apparent course of Mars is shown mostly on the chart, Figure 5, begin- 


ning in the constellation Capricorn about 10 thwest from Saturn and pro- 





ceeding easterly along the ecliptic, without forming any loop during the whole 
year. The end of the course is in Virgo, northwest of the course of Jupiter, 
shown in Figure 6. 
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Mars will pass Saturn January 17 at 18",G.C.T., when Mars will be only 9 
south of Saturn. Mars will pass Uranus April 19 when both planets will be 
close to conjunction with the sun and so will be invisible. It will pass Neptune, 


49’ north of the latter, on November 11 at 6", G.C.T. 
JUPITER, 

Jupiter’s course is shown on the chart, Figure 6. It moves eastwardly until 
February 7, then westwardly until June 11, then eastwardly for the remainder of 
the year, ending in the constellation Libra. Jupiter will be at opposition to the sun 
on April 8 and so will be in good position for observation during the’ spring 
months. It will be in conjunction with the sun on October 


Saturn’s course is shown on the chart, Figure 6, in parts of the constellations 





Capricorn and Aquarius. The movement of the planet is eastwardly until June 11, 
then westwardly until October 27, then eastwardly for the 





rest of the year. Saturn 
will be at opposition to the sun on August 18 and so will be in favorable position 
for observation, especially in the southern hemisphere, during our summer and 


autumn months. The plane of the rings of Saturn will be tilted at an angle vary- 





ing from about 10.5 to 13.6 degrees from our line of si during the months 


when the planet is in favorable position for observatio1 
URANUS. 

The course of Uranus lies between the ecliptic and a portion of the path of 
Mars and is somewhat confused with the latter on the chart, Figure 5. The mo- 
tion is eastwardly in the constellations Pisces and Aries until August 7, then 
westwardly until the end of the year, ending almost directly north of the 4.5 mag- 
nitude star 0 Piscium. The planet will be at opposition to the sun on October 23 


and in good position for study by northern observers du the autumn and 





early winter. 

Neptune’s path is a short one in the constellation Leo, between the path of 
Mars and the ecliptic (Figure 5). The movement is westerly until May 21, then 
easterly until December 18, then westerly. The planet is difficult to identify with 
a small telescope because of the small size of its disk, but by making a map, or 
using one already made, of the faint stars in its vicinity one may identify the 
planet by its motion after a few nights. Neptune will be at opposition to the sun 
on March 2 and will be in best position for observation during the winter and 


spring months, The planet will be in conjunction with the sun on September 5. 


PLUTO. 

Pluto moves back and forth during the year, the net result of its motion carry- 
ing it about one degree eastward and four minutes of are northward. It is not 
included on the charts as the motion is too small to be shown on the scale used. 
For those who may wish to search for this faint object, its position is given for 
three dates, as follows: January 3, R.A. 7" 44", Decl. +22° 38’; June 28, R.A. 
7°44", Decl. +22° 40’ (the sun will be very near the 


R.A, 7"51™, Decl. +22° 38’. Some idea of the remoteness of this planet may be 





et at this date); Dec. ai, 


had from the fact that the light from it requires approximately a quarter of a 
day to reach the earth. 
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Planet Notes for February, 1934 


By CLIFFORD E. SMITH 


The Sun will be moving northeast from the central part of Capricornus to 
the central part of Aquarius. Its distance from the earth at the beginning of this 
period will be about 91.5 million miles, and this distance will increase about a half 
million miles during the month. On February 13 there will be a total eclipse of 
the sun. The path of totality begins in the East Indies, extends over the north 
Pacific, and ends near the coast of Alaska. The position of the sun on the first 
and last days of the month will be respectively: R.A. 20"56", Decl. —17° 21’; 
R.A. 22" 41™, Decl. —8° 18’. 


The phenomena of the Joon will occur as follows: 


Last Quarter Feb. 7 at 3 a.m. C.S.T. 

New Moon 13 7 P.M. = 

First Quarter 20 12 M. si 
Perigee 12 5 A.M. = 
Apogee 24 4 A.M. 


It is quite an unusual circumstance to have a month in which the full moon 


phase does not occur. 


Mercury will be an evening object setting about an hour after the sun. Its 
apparent motion in the sky will be from eastern Capricornus to eastern Aquarius. 
{ts distance from the earth on the first of February will be about 125 million 
miles, and this distance will decrease to about 65 million miles during the month. 
The corresponding change in apparent diameter will be from about 5 to about 93 
seconds of arc. Conjunction with Mars will occur twice; once on February 8 at 
5:00 p.m., C.S.T. (Mercury 8’ N), and again on February 27 at 1:00 4.M., C.S.T. 
(Mercury 4°5N). Mercury will be at greatest elongation east on February 18 at 
1:00 a.m., C.S.T. (18° 7’). Conjunction with the moon will occur on February 15 
at 3:00 a.m., C.S.T. (Mercury 2°0S). The position of Mercury on the first and 
last days of the month will be, respectively: R.A. 21"32™, Decl. —16° 33’; R.A. 
23° 17", Deel. ee 


lenus will be near the sun in apparent position during this period, and thus 
will not be of interest. Inferior conjunction will occur on February 4. 


Mars will be an evening object in Aquarius setting about an hour after the 
sun. Its apparent position will be too near that of the sun to be of much interest 
during February. Conjunctions with Mercury, however, have been mentioned 
under the notes on Mercury. 


Jupiter will be a brilliant morning object in southeastern Virgo. During the 
middle of the month it will be on the meridian about 4:00 A.m., Standard Time. 
ts distance from the earth will be about 450 million miles, and its apparent diam- 
eter will be about 38 seconds of arc. At noon on February 5, C.S.T., the moon 
will be in conjunction with Jupiter (Jupiter 6°8 N). 

Saturn, like Venus, will be too near the sun in apparent position to be of in- 
terest. Conjunction with the sun will occur at midnight on February 7, C.S.T. 

Uranus will be an evening object in eastern Pisces. During the middle of the 
month it will be on the meridian about 4:00 p.m., Standard Time. Its distance from 
the earth will be about 1900 million miles, and its apparent diameter will be about 
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3: seconds of arc. On February 18 at 5:00 a.m., C.S.T., Uranus will be in con- 


junction with the moon (Uranus 5°8S). The position of Uranus on February 16 
will be R.A. 1°31", Decl. +8° 55’. 


Neptune will be in Leo near x Leonis. Du 


ng the middle of the month it 
will be on the meridian about 1:00 A.m., Standard Time. On February 16 its posi- 
tion will be R.A, 10"53", Decl. +8° 8’. Du 
tance from the earth will be about 2700 million miles, and its apparent diameter 
will be about 23 seconds of arc. Conjunction with the moon will occur on Febru- 
ary 2 at 3:00 4.m., C.S.T. (Neptune 3°3 N). 


ing the middle of the month its dis- 





OCCULTATION PREDICTIONS 
(Taken from the American Ephemeris.) 

The quantities in the columns a and 0 are given for the purpose of making 
these predictions useful for any place within 200 miles of the point indicated. 
The procedure is as follows: Subtract the longitude of the point given from 
the longitude of the place in question; multiply the result, taking the signs into ac- 
count, by the quantity under a for the star to be observed; similarly, with the 
latitude, using b; apply the sum of the products, with its proper sign, to the 
Greenwich C.T., and obtain the predicted Greenwich Civil Time for the phe- 
nomenon at the place of observation. To obtain Eastern Standard Time it is 
necessary to subtract five hours; Central Standard Time, six hours, etc. 


OccuLTATIONS VISIBLE IN LoNGiTUDE +72° 30’, LatitupE +42° 30’. 





——IM MERSION —_—_—_—_— —EMERSION 


Green- Angle E Green- Angle E 

Date wich from wich from 
1934 Star Mag. a. a N ay a b N 
h m ! 1 h m m m ° 

Feb. 1 A Leo 46 6138 16 —1.3 125 735.7 —13 —1.9 312 
20 18 Tau 5.6 23 543 —1.9 1.3 102 1 13.6 —1.7 +04 236 

24 52Gem 6.1 20596 —08 +07 113 22 87 0.9 +1.8 256 

26 49 B.Cnc 60 7 89 50 7 34.9 3 


OccuULTATIONS VISIBLE IN LONGITUDE +120° 0’, LatitupE +36° 0’. 


ep 2 d Leo 5.1 10 56.3 ‘ 61 11 27.0 st 21 
19 47 B.Ari 65 310.2 —1.5 2.6 114 4 50 —1.2 +2.0 204 
23 107 B.Aur 6.5 0 20.4 0.5 +37 37 1 21.3 2.6 —1.1 305 
26 49 B.Cnce 6.0 6 11.7 -1.0 3.4 159 7 21.3 2.8 0.2 261 





Variable Stars 


Monthly Report of the American Association of Variable Star 
Observers for November, 1933 


In spite of prevailing cloudy and inclement weather this report is the best 
covering this period which has been reecived in years. Nearly 4000 observations 
on 429 variables by 63 observers is a record worthy of mention. 

Dr. W. L. Holt, temporarily located at Boston, Massachusetts, submits a re- 
port, using the 6-inch Post glass under the guidance of Mr. W. Raymond Boyd, Jr. 

Secretary Olcott, located under the warm sun of Miami, Florida, is securing 
new observers at that place. No better adviser could be found than our Secretary 
who knows the game from A to Z. 
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VARIABLE STAR OBSERVATIONS RECEIVED DurING NoveMBER, 1933. 


Sept. 0 J.D. 2427316 ; Oct. 0 = J.D. 2427346; Nov. 0 = J.D. 2427377. 
J.D.Est.Obs. J.D.Est.Obs. Pity J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs 
V Sci R AND V AND U Anpb R Psc U Per 
000339 001838 004435 010940 012502 015254 
334 10.8 En 385 11.4Wd 375 130 L 357 12.3B 368 94Ah 374 9.6Ry 
343 10.8 BI S Tuc 75 129GC 357 122L 372 92Hf 374 93H 
S Sa 001862 x So. 360 12.1 Gy RU Anno 385 9.7B 
001032 325 13.5 En ooeegs 363 12.0Ch 013238 391 9.0 Mc 
332 79OHt 332/135 Ht 334 11.2 En 375 117 L 357 12.4B 396 9.2 Me 
334 79En 343[13.5 Bl 343 11.5Bl 385 105B 359 12.1 L XX PER 
338 7.7Ht 353[13.5 Ht RR AND UZ Ano’ 360 12.3 So 015654 
343 7.6Bl 372[13.2 Ht 004533 011041 361 12.5Cy 360 8.6Lt 
346 7.1 Ht S Cer 332 9.2Bm 355 13.0B 363 12.4 Ch S Ar! 
353 7.1 Ht 001909 340 9.2Bm 359 13.6L 364 12.0 Pt 015912 
359 6.7Ht 340108Ch 357 9.2 Jo 363 13.2Ch 371 12.6So 357 11.7GC 
363 69H: 355 1L9C h 361 3Jo 375 14.2L 371 12.5Cy 359 116GC 
372 70OHt 359 125L 363 9.2 Ch S Psc aD ta2L 359 11.61 
X Anp 360 12.0 WO 372 9.6 Jo 011208 385 12.8 B 360 11.3 Gy 
001046 360 11.3 An RV Cas 359 10.1 L Y AND 360 11.6 GC 
332 13.2Bm 364 12.5 Pt 604746a 369 10.5B 013338 361 11.8GC 
340 13.0 Bm T Sci 355 9.7 Ch S Cas 359 12.0B 363 11.3 GC 
356 14.0GC 002438a 360 9.18 011272 359 13.9 L 365 11.4GC 
357 140GC 334128En 364 9.3 Pt 325 93Ch 363 13.5Ch 372 11.7GC 
T Cer T PHE 368 9.5Sf 352 9.5Jo 375 127L 375 12.0 GC 
001620 002546 374 89B 352 9.7Ko 383 11.7B UV PER 
344 68Lt 332 126Ht 385 95Sf 356 9.6Jo 385 11.5Sf 020356 
352 66Lt 334 13.6 En — CAS 360 10.0 Hf X Cas oo te Br 
359 6.9L 339 13.0 Ht 004746b 362 9.5Jo 014958 366[13.9 Br 
360 6.6An 343 13.2Bl 364 10.6 Pt 363 9.6Ch 354 12.2Jo R Ari 
364 6.31 363[13.0 Ht W CAs 363 9.6B 357 12.1B 021024 
372: «5.9 An W ScL 004958 364 9.7Pt 358 12.3Bn 357 11.3L 
383 5.81 0028 3 354.11.7Jo 372 10.7HfF 361 12.3 Jo 359 11.5 Ah 
T AND 334 3.0 n 355 118Ch 372 98Jo 364 12.4 Pt 364 12.0 Ch 
001726 343 13.1 Bl 355 11.2Ah 375 104Ko 372 11.7Jo 364 11.7 Pt 
355 13.5B U Cas 357 11.1Gw 385 10.2B 373 12.2Bn 368 12.0 Ah 
355 13.0 Ch 004047a 359 11.5B U Psc 385 10.8B 369 12.1B 
364[12.6 Pt 355[13.3 Ch 361 11.8 So 011712 U Per 375 12.61 
7+ (CAs 359[14.4 L 362 11.1Gw 359 13.9L 015254 384 12.7B 
001755 375 14.1L 364 11.3 Pt 364713.2Ch 345 84Jo W Anpb 
345 10.4Jo RW Anp 367 11.1Gw 394[14.1 Mg 348 8.6 Cy 021143a 
346 10.6 Ch 004132 367 11.8 Ra RZ Per 350 8.5 Ry 345 8.0Jo 
353 10.7 Pk 358 14.1 Ar 370 10.9 Gw 012350 352 85Jo 352 8.5Jo 
383 10.5Mn 360 13.7Ar 373 11.7 Ko 359 9.9L 356 8.5Jo 356 9.0Jo 
354 10.7 Jo 367 13.7Ar 374 11.7So0 361 9.7Jo 357 87Cy 359 9.3 Ah 
357 11.0 L 368 13.8 Ar 374115 Jo 363 10.2 B 358 8.6Ry 360 8.9 Gy 
358 10.6 Mn V AND 385 11.6B 364 9.6Ch 359 85Ah 361 9.0 Jo 
359 11.1B 004435 U Tuc 372 96Jo 361 87Jo 362 9.2 Jo 
361 11.8Jo 332 108Bm 005475 377 9.4L 361 86So0 364 89Ch 
364. 11.2 Pt 340 11.2Bm 334[12.9 En 385 9.5B 361 88Wd 364 9.3 Pt 
365 11.0Mn 355 11.9B 343 14.0SI R Psc 361 8SHE 368 9.7 Ah 
367 11.6Hu 356 11.4GC 353[12.9 Ht (12502 364 9.0Sq 369 93B 
368 11.4Ah 357 11.9L 372112.9Ht 332 84Bm 364 8.6 Ch 370 9.5 Ah 
371 11.7Ch 357 11.8GC Z CET 340 84Bm 364 87 Pt 374 9.1 Gy 
372 12.0Jo 359 11.8GC O10I02 356 87Jo 364 9.0Ry 374 9.2 Hf 
ste 1134 360 11.8GC 357 12.0L 356 9.1Fn 365 88Jo 375 9.3 Ko 
385 11.4B 361 12.0GC 364123Ch 360 9.1. Ah 367 9.5Cy 385 9.6B 
R ANpD 263 122GC 377 118L 360 9.3Gy 368 89 Ah T Per 
001838 363 12.3 Ch LD Set 360 91H 370 9.0Ah 021258 
355 13.0Ch 365 12.7GC 010630 361 9.1 WO 372 88Jo 338 9.2 Hr 
264 13.6 Pt 372 13.0GC 343[13.2Bl 364 92Ch 373 9.2Sq 341 9.2 Hr 
374 11.2 Wd 372 13.0B 264 9.1 Pt 374 98So 345 85Jo 
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Ze J.D.Est.Obs. J.D.E.t.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Ob-< 
ybss T Per o CET U Cer W PER X Cet W Tau 
ER 021258 021403 022813 024356 031401 042215 
54 353 8.5 Pk 391 84Gs 340 90Ch 23248 87Cy 374 &7Jo 275 11.0L 
5 Ry 356 8.6Jo S PER 356 7.6Jo 350 87Ry 375 9.0L S Tau 
3 Hi 356 9.3 Hr 021558 359 7.7Hf 356 85Jo 384 9.0Sx 042309 
7B 359 87 Ah 338 99Hr 359 7.5L 357 8&8Cy Y Per 332 11.9 Bm 
0 Mc 360 89H 341 99Hr 361 86Cy 358 85Ch 032043 340 11.2 Bm 
2Mc 360 9.0Lt 345 90Jo 364 69Pt 358 89Ry 345 83Jo 358 12.1 Ar 
PER 362 89Wd 345 99Hr 371 7.4Cy 23259 DXIHE 354 86Jo 359121Ar 
554 364 8.7 Pt 348 9.9Cy 377 6.9L 361 8.5Jo 359 90Ah 360 12.3 Ar 
6 Lt 65 92Lt 352 9.7Cy 383 72Lt 364 87Pt 360 85Jo 368 13.5 Pt 
\RI 367 8.7Ra 355 84Pk RR Cee 364 89Ry 360 9.1 Hf 373121 Ar 
12 371 9.1Wd 356 9.0Jo 022980 366 88 Me 3564 85Sq T Cam 
7GC 371 SSH 356 99Hr 364f12.9 Pt 367 87Cy 364 8.1?Pt 043065 
6 GC 372 86Jo 357 9.6Cy R Tr 367 9.0Ra 368 92Ah 346 8.0 Jo 
6L 383 9.4Lt 359 9.4Sz 023133 372 89OB 370 9.1 Ah 352 7.9]o 
3Gy 387 8&8Kg 359 93Ah 340 5.8Ch 372 86Jo 372 87Jo 357 8.1Jo 
6GC 387 89Lr 360 94HE 346 58Jo 374 90Ry 373 87Sq 359 8OHF 
8 GC 387 8&8Sh 362 92Wd 355 6.6 Oy 374 9.0 Hf 374 94Hf 359 7.9L 
400 387 88Wd 364 9.2Cy 355 65Ah 375 84Ko 375 86Ko 366 8.2Rb 
4GC 387 DOH 364 9.0Pt 355 62Ra 385 85 Wh 391 95Mc 367 8.1Ra 
7GC Z CEP 366 9.9Me 356 6.7Jo 391 93Mc 396 95Mc 368 8.0Pt 
0GC 021281 367 9.6Ra 358 7.00Mn 296 9.1 Mc R Per 372 8.0Jo 
PER 359 11.7L 367 9.4Cy 359 6.7 Hf R Hor 032335 372 84Hf 
356 364 12.0Pt 368 86Pk 359 68Se 025050 359 13.6L 375 82Ko 
9 Br ao 1.21 371 9.4Cy 359 66Ah 332 7.7 Ht 36413.5Pt 375 8.0L 
Oo Br 0 CET 371 96HE 360 67Jo 339 7. 9 Ht 375 13.9L RX Tau 
ARI 021403 371 9.4Wd 260 69Sx 342 7.0SI 385 13.5 B 043208 
1024 340 9.3Ch 372 93B 360 68Se 343 7.6Bl Nov Per 363 13.8L 
EGR 352 9.8Cy 372 92Jo 360 4 353 8.3 Ht 032443 R Ret 
15 Ah 356 9.5Fn 387 96Hf 361 7.2Ra 358 89H 364 13.5 Pt 043263 
2.0 Ch 356 9.0Jo 387 97Kg 362 6 5Sh 363 9.2 Ht X PER 332 12.5 Ht 
1.7 Pt 357 9.6Cy 387 96Lr 362 68Se 372 9.4Ht 034930 339 12.5 En 
2.0 Ah 359 92Ah 387 9.5Sh 362 68Hf T Hor 338 65 Hr 343 126 Bl 
21B 359 94H 387 95Wd 364 68 Pt 025751 339 64Hr 343 12.4S] 
26L 359 9.2L R Cer 365 7.1 Mn 332 123Ht 346 65Hr 353 126Ht 
2.7B 360 9.6 Cy 022000 367 7.0Sx 339121 Ht 356 6.5 a 358 12.5 Ht 
\ND 360 9.4Fn 340 7.8Ch 368 7.4Sf 342 11.6SI T Ta 363 12.5 Ht 
ll43a 361 93Cy 356 80Jo 368 7.1Ah 343 12.3 Ht 041619 Sue. 12> Et 
8.0 Jo 362 9.4Wd 357 8.2L 369 7.3Ra 353 10.7 Ht 332 10.2 Bm X Cam 
8.5 Jo 364 9.0Cy 359 81Hf 370 7.2Ah 358 10.2Ht 339 10.4Hr 043274 
9.0 Jo 364 92Pt 361 84Jo 371 75Hf 363 Y9SHt 340 106Bm 325 120Ch 
9.3 Ah 364 9.0Ch 361 9.1Cy 371 7.2Se 372 95Ht R Tav 359 122L 
8.9 Gy 367 9.4Cy 364 83Ch 371 7.9Wd U Art 042209 361 11.9 Hf 
9.0 Jo 367 9.1 Ra 369 92Ra 372 7.5Jo 030514 332 13.8Bm 361 11.9Wd 
92 Jo 368 93 Ah 371 9.2Cy 374 78Gy 332 99Bm 340 138Bm 366 10.9 Me 
89Ch 370 9.3 Ah 371 92Hf 380 7.8B 340 10.5Bm 358 12.5 Ar 368 10.7 Pt 
9.3 Pt 371 94Hf 377 9.4L 385 S2SF 359 119 L 359 12.5 Ar 371 10.4Cy 
9.7 Ah 371 9.1 Cy 389 10.8Wd 385 7.4Ra 361 12.1Gy 36012.4Ar 372 10.3Jo 
93B 371 9.2 Wd RR Perr T Ari 375 12.5L 373 12.6Ar 375 10.2L 
9.5 Ah 372 9.0 Jo 022150 024217 385 12.4B 384 12.5 Ra R Dor 
9.1 Gv 374. 9.2Jo 365 13.7 Wp 356 10.7 Jo X CET W Tau 043562 
9.2 Hf wo 911 368 13.7 Wp 360 11.1 Jo 031401 042215 ase Si ent 
9.3 Ko 383 9.0Bd 372 13.4B 372 110Jo 356 9.4Jo 352 11.2Cy 339 5.5Ht 
96B 387 8.9Sh 375 13.21 375 11.0Ko 359 9.0L 359 11.11, 339 5.4En 
~ PER 387 9.0 Lr R For 381 10.8 Me 360 9.2Gy 360110Jo 343 5.4Bl 
21258 387 89 Kg 022426 391 10.4Bd 363 9.0Jo 361 108Cy 343 5.4SI 
9.2 Hr 387 9.0Wd 343 11.3 Bl W PER 364 9.0Ch 362 10.7Jo 353 5.5Ht 
9.2 Hr 387 9.1 Hf 024356 364 94Pt 368 108Pt 358 5.4Ht 
D4 


85 Jo 389 9.0 Wd 345 83Jo 369 90Ra 371 10.6Cy 
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VARI 
J.D.Est.Obs. 
R Dor 
043562 
363 5.6 Ht 
372 S55 rt 
R CAE 


043738 
332 11.7 Ht 
339 11.8 Ht 
343 11.2 Bl 
356 11.4 Ht 
358 11.1 Ht 
363 10.7 Ht 
272 94Ht 


R Pic 
044349 
Soe Vedat 
339 SOHt 
343 7.4 Bil 
353 8.0Ht 
358 8.0 Ht 
363 8.2 Ht 
372 84Ht 
V Tau 
044617 
361 12.5 Gy 
368 13.5 Pt 
R Or! 
045307 


363 11.0L 
364 10.3 i 
371 10.4Cy 
372 10.6 L 


R Lep 
045514 
343 6.3 SI 
360 7.2Jo 
363 7.3 Jo 
363 7.4L 
368 7.4 Pt 
371 7.6Jo 
ote f4L 
273 8.0 Ko 
74 7.5 Jo 
89 9.3 Wd 
V Or! 
050003 
352 9.5 Bn 
340 94B 
356 9.6 Jo 
360 10.5 J 


263 10.4 L 

S68 10.4 Pt 

372 10.5 L 
T Lep 


eel 


\BLE STAR OBSERVATIONS RECEIVED DURING 


J.D.Est.Obs. 
[ Lep 
050022 

374 10.7 Jo 
S Pic 
050848 

332 11.6 Ht 

339 11.6 Ht 


R Av R 
050953 


T Ge 
051533 
332 10.6 Ht 
339 10.9 Ht 
343 11.0 Bl 
357 11.8 Ht 
363 12.0 Ht 
S Aur 
052034 
10.5 Jo 
358 GS Pk 
368 10.3 Pt 
372 98Jo 
10.7 Hf 
10.7 Wd 
10.1 Ra 
391 10.7 Mc 
396 10.5 Mc 
W Avr 
052036 
360 13.2 GC 
364 14.0 L 
S Or! 


356 


377 
377 


384 


053005a 
339 10.9 Hr 
340 11.1 Hr 
347 10.4L 
348 10.4 L 
9.9 Cy 


352 


J.D.Est.Obs. J.D.Est.Obs. 


T Ort 


053005a 


357 
357 
359 
359 
359 
360 
360 
360 
361 
363 
363 
364 
364 
365 
367 


9.8 Cy 
10.2 L 
10.1 L 
9.8 Cy 
10.0 Me 
9.9 Me 
10.8 Jo 
9.8 Pt 
9.9 Cy 
9.9 Cy 
101i. 
10.1 L 
9.9 Cy 
102 L 
9.8 Cy 
10.0 Me 
10.3 Pt 
9.8 Cy 
9.9 Jo 
9.6 Cy 
10:21. 
9.6 Ko 
9.9 Pt 
9.8 Jo 
10.0 L 
10.0 L 
10.0 Ra 
9.8 Wd 
9.8 Hf 
10.0 Wd 
9.9 Me 
9.9 Me 
10.0 Me 
10.1 Me 
9.8 Wd 


AN Onr! 
053005t 


11.7 Wd 


S CAM 


653068 


8.6 Jo 
8.8 Jo 
9.1 Hf 
9.0 Pt 
9.6 Hf 
8.9 Jo 
AU 


ww 
ae aS 


Ni 00 Na pin 


350 11.9 Me 


RR Tau 


360 
360 
360 
360 
361 
361 
363 
364 
364 
364 


365 


053326 
11.8 Gy 
11.7 Me 
12.0 Pt 
11.9GC 
11.7 GC 
11.4 Gy 
1.2GC 
12.0 Cy 
11.8 Me 
eee 
11.6 L 


366 11.7 Me 


88 


10.9 Me 
11.5. Pt 
10.9 Cy 
10.8 Me 
3ty 
11.0L 

10.8 GC 
113 Pt 
na 

n5Ge 
Ps L 

10.6 Me 
10.5 Me 
10.8 Me 
10.8 Me 


RU Avr 


NSTI DN 


DW HW Go GO? 
MUNIN Ut 


\o 


359 
360 
360 
360 
361 
361 
363 
364 
364 
365 
366 
367 
368 


368 


as 


i wad oe 


9, 
9.3 Cc y 
9.6 Me 
9.8 Me 
9.6 Gy 
9.6 Pt 
9.2 Cy 
9.5 Gy 
9.3 Cy 
9.6 Me 
9.7L 
96L 
9.7 Me 
9.3 Cy 
9.6 Me 
10.0 Pt 


371 10.0 Cy 


SU Tau 
054319 
1 9.6 Me 
2 10.0 Cy 

2 S72. 
3 10.0 Ko 
4 10.0 Pt 
4 98Ch 
5 O77 L. 
5 10.1 Me 
7 10.0 Me 
10.2 Me 
10.2 Me 
S Cor 
054331 
332[12.6 Ht 
343 12.6 Bl 
363[13.1 Ht 
Z Tau 
054615a 
332 13.0 Bm 
340 13.0 Bm 
366 13.9 L 
S75 134L 
RU Tau 
054615c 
332[13.5 Bm 
372[13.1 GC 
R Cor 


054920a 
360 10.8 Ah 
361 10.7 Gy 
367 10.6 Ra 
368 10.1 Pt 
368 10.4 Ah 
374 10.0 Ch 
374 9.5 Lr 
377. 9.3 Hf 
377 9.1 Ww d 
385 8.4 
385 8.5 
389 83 
389 8.3 
391 7. 
396 


367 11.4Ra 


363 


365 


372 
374 


NoveMBER, 1933. 


J.D.Est.Obs. J.D.Est.Obs. 


V CAM 
054974 
365 14.5L 
Z AuR 
055353 
356 10.5 - 
357 9.5 
360 
360 
361 


364 
364 


366 
372 10.0 Bl 
9.6 Jo 
10.5 Pt 
9.9 GC 
10.3 Mc 
R Oct 
055686 
323 11.0 En 
330 11.0 En 
332 11.1 Ht 
339 10.9 Ht 


375 


396 


343 10.5 Bl 


343 10.7 Sl 


353 9.9 Ht 
358 9.7 Ht 
363 9.5 Ht 
372 84Ht 
X Aur 
060450 
359 10.2 Jo 
364 10.3 L 
368 10.2 Pt 
372 9.6 Jo 
374 10.2 Ch 
377 :9.7 Hf 
ai7 OSL 
377. 9.7 Wd 
384 8.7 Ra 
V AuR 
061647 


360 12.5 Gy 
363 11.9L 
V Mon 
061702 
368[12.5 Pt 
AG Avr 
062047 
S51. 
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j lartable Star Observers 


VARIABLE STAR OBSERVATIONS RECEIVED DuRING NOvEMBER, 1933. 


J.D.Est.Obs. 


U Lyn 
063159 
375 12.9GC 
Nov Pic 
063462 


332 8.7 Ht 
339 8.7 Ht 
356 8.7 Ht 
358 8.6 Ht 
363 8.7 Ht 
372 8.3 Ht 
S Lyn 
063558 
357 13.5 Ry 
361 13.9GC 
363 14.1 L 
365 13.5 Ry 
369 13.5 Rv 
X GEM 
064030 


361 10.6 Gy 
372 10.3 Cy 
389 
Y Mon 
065111 
363 13.6 L 
X Mon 
065208 


357 7.9L 
372 8.4L 
R Lyn 
065355 
358 8.7 Mn 
360 8.3 Ah 
363 7.8L 
365 8.4Mn 
368 8.1 Ah 


af iL 
RS GeM 
065530 
359 10.3 Me 
370 11.0 Pt 
385 10.9 Me 
Z CMA 
06591T 
343 9.5 S] 
V CM: 
070109 
363 8.2L 
370 9.0 Pt 
374 88Jo 
a7. B31. 
R Gem 
070122a 
368 11.8 Ah 
370 10.5 Pt 
389 
Z GEM 
070122b 
370 12.5 Pt 


345 
360 8.2 
370 8.3 


8.4 Wd 


346 
370 10.8 Pt 


9.3 Wd 


J.D.Est.Obs. 


Z GEM 
070122b 


389 12.7 Wd 


TW Gem 
070122¢c 
8.2 Lt 
Lt 
Pt 
R CMI 
070310 


363 10.9L 
370 11.3 Pt 
374 10.7 Jo 
277 10.8 L 


R Voi 

070772 
332 12.4 Ht 
339 12.6 Ht 
356 12.6 Ht 
358 12.6 Ht 
363 12.8 Ht 

L, Pup 

071044 
343 «4.0 SI 

RR Mon 

071201 
363 12.5 L 
277 


072708 
9.7 Ch 

T CMr 

072811 


363 14.1 L 


) 

S72 137 1. 

S Vo. 

073173 
9.2 Bl 
9.7 Ht 
9.4 Bl 
10.0 Ht 
9.7 Bl 

> 10.7 Ht 

10.9 Ht 


363 10.7 Ht 
372 11.4 Ht 


U CMI 
073508 


J.D.Est.Obs. 


U CM1 


073508 


372 9.5L 


374 9.4Jo 


S GEM 
073723 


346[11.5 Ch 
370[12.4 Pt 


W Pup 


075012 
363/13.5 L 
372[14.0 L 

R Cnc 

081112 
346 10.2 Ch 


359 10.0 Cy 
360 10.0 Ar 


371 10.4 Cy 


374 10.5 Pt 
274 10.6 Ch 


V Cne 
081617 


263 10.9 L 
368 10.5 Ah 
371 10.5 Cy 
372 10.3 L 
374 10.2 Pt 


374 98Jo 
RT Hya 
08 2405 
363 7.9L 
gee. 70 ks 
373 8.3 Ko 
374 8.2Pt 
R CHA 
082476 
321 8.7 En 
323 9.0 En 
327 9.2 Bl 
329 8&8 Ht 
334 9.3 Bl 
339 99 Ht 
340 9.4 Bl 
341 9.2581 
353 10.5 Ht 
358 10.8 Ht 
363 10.9 Ht 
372 11.2 Ht 


J.D.Est.Obs. 


U Cnc 
083019 


364[ 14.3 L 


X UMA 


083350 


374[12.5 Pt 


S Hya 
084803 


346 8.4Ch 
373 10.0 Ch 


374 10.5 Pt 


T Hya 


08 5008 


363 12.2 L 


372 12.2L 


T Cn 
085120 
363 9.2 Jo 
371 7.9 Cy 
374 8.1 Pt 
374 8.6 Jo 
V UMa 
090151 


363 9.5 Jo 


364 10.4L 


371 10.1 Jo 


374 9.9 Jo 


376 10.4L 


W Cnc 
090425 


363 8.4Jo 
363 8.5L 
372 9.0L 


372 9.4Cy 
374 8.6 Jo 
374 8.6 Pt 


RW Car 
091868 


327[12.8 Bl 
363 12.7 Ht 
37 


372 12.0 Ht 
Y VEL 


002551 


372[12.9 Ht 


R Car 
002062 


527 9.1 SI 
327 9.0 Bl 
332 9.2 Ht 


334 9.0 Bl 


9.0 Bi 


343 8.9 SI 
363 9.3 Ht 
3/2 9.3 Ht 


X Hya 
093014 
11.9 Cy 


37 


J.D.Est.Obs. 


Y Dra 


093178 


364 14.3 L 


R LM1 
093934 


373 10.6 Ch 
374 10.5 Jo 
374 10.9 Pt 


R Leo 
094211 


346 7.2 ( 

363 6.2Jo 
374 5.9 Jo 
374 5.8 Pt 


374 5.8Ch 


Y Hya 
OO {022 
374 6.3 Pt 
Z VEL 


004953 
334[ 12.1 Bl 
343[12.8 S] 
372[12.8 Ht 
V Leo 
095421 
9.4 Cy 
373 9.6 Ch 
374 9.1 Pt 
RR Car 
095458 
363 8.0 Ht 
72 79Ht 
RV Car 


005503 


371 


327[13.1 Bl 
372[13.1 Ht 


S Car 
100661 


327. 6.0Sl1 
327 6.2Bl 
334 6.4Bl 
340 6.8 Bl 
343 6.6S1 
363 8.5 Ht 
372 9.1 Ht 


U UMa 
100860 
345 6.64Hr 
350 6.6 Hr 
353 6.5 Mn 
358 6.6 Mn 
365 6.5 Mn 
Z Car 


10105sa 
327[12.3 Bl 
372[12.3 Ht 

W VEL 

IOI153 
227 10.2 BI 
334 10.2 Bl 


29 
J.D.Est.Obs 
W VEI 
101153 


363 11.6 Ht 
372 11.7 Ht 


RZ Car 


103270 


529 10.1 Ht 


363 12.3 I 
372 12.61 

R UMa 

103769 
54 12.3 Cy 
359 11.7 Sz 
361 12.4Jo 
364 12.2 Cy 
369 11.5 Ra 
372 12.2 Cy 
374 11.8 Ch 
374 12.2 Jo 
374 12.2 Pt 
377 11.8 Wd 


104620 
7.6L 
8.0 Jo 

374 9.2 Ch 

af #44 

W Leo 
104814 

3 95L 

2 9.4L 

2 10.1 Cv 

4 10.0 Pt 

S Leo 

110506 


363 


374 


365[13.1 L 
374f11.8 Pt 


RY Car 
III561 
$27{13.1 Bl 
RS CEN 

I11661 


321 9.7 En 


323 9.3 En 
327 9.0 Bl 


334 
340 


8.7 Bl 
8.2 Bl 
X CEN 
114441 
334[ 12.2 Bl 
AD CEN 
114858 
329 9.5 Ht 
W CEN 
115058 
523 12.2 En 
327 12.5 Bl 


329 12.4 Ht 
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VARIABLE STAR OBSERVATIONS RECEIVED DurRING NoveMBER, 1933. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Bst.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs 





SU Vir S UMa T CEN R CEN V Boo S Aps 
120012 123961 133633 140959 142539a 145071 
363 12.71 345 11.2Jo 332 62En 7.0 Ht 362 89Jo 346 10.5En 
SS Vu 356 11.5Jo 334 63 BI 68Ht 265 9.1Cy 346 10.1 Ht 
122001 359 11.7Sz 339 6.4S]I 68 Ht 365 9.2An 353 10.1 Ht 
363. 7.3L 359 116 Ah 340 6.5 Bl 68 Ht 365 94Mn 358 10.1 Ht 
Sef. #2 359 12.3 Pt RT Cen UM 368 9.1 Ah 363 10.2 Ht 
r CVn 360 11.8 Gy 134236 41567 371 9.3Cy 372 10.1 Ht 
122532 361 11.5 Ra 323 11.4En 10.9 Hi R Cam S Ser 
372 10.2Cv 362 11.5Jo 428 11.3 Bl 10.9 Cy 142584 151714 
674:10.0Pt 368 116Ah 329 11.2Ht 255 10.2Ah 340 96Ch 330 11.1 Ch 
374 10.0] 371 11.6 Wd 334 11.6Bl 356 10.6 Jo 345 98Jo 345 98To 
376 10.0Re 572 11.4Jo 340 12.0 Bl 359 10.7Sz 349 99Jo 351 93L 
U CEN 374 10.1 Ch 8 CVn 359 10.6Pt 35010.2Hi 352 98Jo 
122854 RU Vir 134440 361 10.6Jo 352 10.2Cy 354 9.0Cy 
327 12.4 Bl 124204 325 9.6Ch 363 108Hi 356 104Jo 356 9.1Jo 
329 12.1 Ht 377 11.9L 349 86Jo 36410.5Cy 362 11.3Jo 357 9.7GC 
334 11.6 BI U Vir 59 87 Ah 365 10.9Wp 363 11.2Hi 359 9.0Pt 
340 11.2 Bl 124606 359 85 Pt 368 109Wp 364 103Cy 361 9.2L 
T UMA 71. B82 1. 68 8.5 Ah 368 10.6 Ah R Boo 371 8.9Cy 
123160 U Oct 370 8&5 Ah 370 10.4 Ah 143227 372 O2L 
352 11.7 J 131283 74 BSljJo 372 105Cy 333 7201 S CrB 
356 10.5Jo 323 8.5 En RX Cen 372 10.0Jo 345 78 Jo 151731 
359 9.9 Sz 27 8.5 Bl 134536 376 99Jo 347 85 Ah 325 89Ch 
359 10.2 Ah 30 8.5 En 323 96E 377 O98Wp 349 82Jo 345 7.5Jo 
359 99Pt 332 84Ht 328 9.5BI S Boo 352 8.7 Ah 346 7.6Ch 
361 99Ra 334 8.5Bl 329 O98Ht 141954 356 88Jo 349 7.4Jo 
362 9.5 J 339 86Ht 334 95Bl 325 98Ch 359 90Pt 352 7.5Ah 
365 9.7 Mn 341 85Bl 338 10.7Ht 345 83Jo 361 90Ra 353 7.5 Mn 
368 9.6Ah 353 9.2Ht 340 10.1 Bl 346 83Ch 368 98Ah 356 7.5 Jo 
370 9.1 Ah 358 9.3 Ht T Arps 349 8.2Jo S Lup 358 7.5 Mn 
371 89Wd 363 9.3 Ht 134677 Sot Bae i 144646a 359 7.8 Hf 
72 88) 372 96Ht 328 128Bl 354 84Jo 324108En 359 7.3 Ko 
374. 8.5Ch R Hya 332 13.4Ht 356 84Jo 325108En 359 7.5 Pt 
RS UMA 132422 334 13.0Bl 359 8.0Pt 329 98Ht 359 7.4Sz 
123459 925 8.5En 353f13.2Ht 360 8.1L 330 10.4En 359 7.6 Ah 
325 96Ch 334 89Bl 363/13.2Ht 360 79Gy 338 10.0Ht 360 7.3Ba 
345 9.5] 340 8.5 Bl RU Hya 360 82An X Lup 361 7.4Jo 
352 9.9 Jo RV CEN 140528 361 84Jo 144646b 361 7.9Ra 
353 9.2 Mn 133155 323: 11.0En 365 8.1L 329[12.1 Ht 365 7.5 Mn 
354 10.0Cy 223 94En 328 116BIl 372 83Hf U Boo 368 7.4 Ah 
356 10.1Jo 328 9.OBI 329 11.3Ht 374 83Jo 144918 372 74Jo 
357 98Rvy 329 95Ht 334 11.4Bl 376 84Jo 354109Cy 372 7.7Hf 
358 9.6 Mn 334 9.5 Bl 340 11.8 Bl RS Vir Y Lup 374 7.7 Ba 
358 10.5 Bn 341 9.1 Bl R CEN 142205 145254 376 7.5Jo 
359 9.9 Ah T UM 140059 550 7.2L 328[13.7Bl 381 7.7Ba 
359 10.2 Pt 133273 320 5.9 En V Boo 338[12.8 Ht 387 7.9 Ba 
360 10.0Gv 351 123L 323. 5.9 En 142539a S Aps 390 7.9 Me 
361 11.5 R 354 11.6Cy 528 61S1 330 82Ch 145071 RS Lis 
362 10.5 360 11.4L 328 62Bl 345 8.0Jo 321 10.1 En 51822 
363 10.1 Cy 411.4Cy 329 62Ht 352 89Ah 324101 En 323 7.9En 
63 10.4Bn 372 99Cy 330 67En 353 89Mn 328 10.2 SI 329 7.7 Ht 
65 10.0Mn 377 9.5L 334 6.5 Bl 354 90Pk 328 10.0Bl 330 7.6En 
365 10.4 Ry .T Cen 338 «6.3Ht 354 9.0Cy 329 10.1 Ht 334 7.7 Bi 
368 10.5 Ah 133633 339 6.7En 355 90O0Oy 332 10.4En 338 7.7 Ht 
71 10.9Wd 321 60En 339 61S1 356 88Jo 334100B1l 340 7.3 BI 
372 10.8 To 3 6.2En 341 66Bl 358 93Mn 337 10.1 En 346 7.5Ht 
372 10.8 Cy 3228 63Bl 346 69En 359 9.0 Pt 338 10.1 Ht 351 7.7Ht 
376 11.0Bn 328 6.2SI1 346 64Ht 359 8IHE 339 10.0Bl 
329 62Ht 353 68Ht 361 93Ra 341 10.2S1 
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VARIABLE STAR OBSERVATIONS RECEIVED DurRING NOVEMBER, 1933. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Bst.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
R Nor R CrB R CrB R CrB RZ Sco SX Her 
152849 154428 154428 154428 155823 160325 
: 58 Mc 338 10.2Ht 363 7.9 Me 





325 87En 350 59Hr 364 58Hu 396 
329 8.5 Ht 351 6.1 Cy 364 5.8 Ko X CrB 346 9.7 Ht 364 8.1 Pt 
332 7.6En 351 60Be 364 6.0L 154536 351 96Ht 365 84An 
$34 77 SSL OTL 364 5.8Pt 330 98Ch 356 94Ht 368 84Me 
338 78Ht 352 58Jo 365 59Rb 350 10.9Hi 363 92Ht 370 8.0 Pt 
346 70Ht 352 60Cy 365 60Jo 351 11.11 Z Sco 271 8.2Wd 
353 7.0 Ht 352 61Ah 365 6.0Cy 354 11.1! 160021 372 S1L 
358 7.0 Ht 352 59Ko 365 61An 360 11.51 323 10.0En 372 8.2Jo 
63 7T2Ht 352 S8Rb 365 6.0Be 363 11.7Hi 329104Ht 372 84Hf 
X Lip 353 60Be 365 5.8Ko 365 11.6Cy 332 10.3En 376 82Jo 
153020 353 5.9Mr 365 5.8Mn 372 12.61 334 10.6Bl 377 8.3 Pt 
334/128 Bl 354 58Jo 365 5.9L R St 338 10.6Ht 380 8.2 Pt 
W Lis 354 6.0Cy 366 6.0Re 154615 340 10.5Bl 381 80 Me 
53215 355 6.00y 366 5.9Rb 330 98Ch 346105Ht 383 8.1Lt 
334 10.8 BI 355 60Ah 366 6.1Ba 346 9.2) 351 10.9 Ht W Sco 
340 10.7 BI 355 5.9Hr 367 6.0Cy 352 9.0] 356 10.8 Ht 160519 
S UM: 355 6.0L 367 61Hu 354 9.0 Cv R Her 334[12.8 Bl 
153378 356 58To 367 5.9Ko 356 9.0 Jo 160118 RU Her 
50. 11.5 Jo 356 6.0Be 368 60Se 359 85Pt 346 98Jo 160625 
56 119]To 357 60Pa 368 61Ah 359 82Sz 351 97Cy 330 11.9Ch 
359 12.4Pt 357 60Se 368 61Hu 364 81Ch 356 108Jo 351 10.3L 
874120JTo 357 6.0Jo 368 5.9Me 365 78Jo 359 103 Pt 352 11.5Jo 
77:11.0Ra 357 60Cy 369 59Ra 3 7.7Cy 360 10.4Gy 354 11.0Cy 
U Ln 357 60Ke 369 5.9Sx 372 7.4] 360 10.2Cy 356 11.6 To 
53620a 357 5.8Ko 370 6.0 Ah V CrB 361 11.0Jo 356 11.1B 
334 «9.2Bl 357 6.0Me 370 6.0 Pt 154639 571 11.2Cy 360 10.9 Gy 
340 9.5 Bl 358 5.8 Mn 371 6.1 Wd 330 7.0Ch U Ser 360 10.5 L 
T Nor 359 6.1Sz 371 6.0Be 45 7.0) 160210 361 11.2 Me 
53054 259 61Ah 371 5.8Hu 250 7.1Jo 345 88Jo 361 11.6Jo 
325 97En 359 60Hf 371 60Ko 350 7.7Hi 352 91Jo 362 11.0Pt 
329 94Ht 359 60Ke 371 60Cy 352 7.1 Ah 254 96Cy 364 11.0Ch 
332 93En 359 60GKo 372 60Rb 354 76Pk 356 9.4Jo 365 11.1Cy 
338 91 Ht 359 6.0L 372 60Jo 354 7.5Cy 359 10.0Pt 365 11.0 An 
346 S87 Ht 359 60Pt 372 60 Hf 356 7.0 Jo 361 9.6] 368 11.0 Me 
353 82H 360 5.9Wd 372 59Hu 359 7.0 Pt 963 10.2Cy 371 10.9 Wd 
358 79Ht 360 62Se 372 6.01 361 7.2Jo 365 98Jo 372 10.7L 
363 S1Ht 360 6.0Jo 374 60Rb 363 7.8Hi 371 10.3 Cy R Sco 
370 SIHt 360 6.0Cy 374 61Gy 365 81Cy 372.10.5Jo T61122a 
372 80H 360 61An 374 6.0Jo 370 «7.5 Ah X Sco 325712.6 En 
R Cab 360 6.0RBe 374 60Ba 372 7.3Jo 160221a 334112.8 Bl 
154428 360 59Ba 376 58Hu 376 7.4] 334 11.4Bl 338/12.6 Ht 
320 6.0Ch 360 6.0Gy 376 5.9Jo 381 74Md 240 11.3Bl  340[12.5 Bm 
333 60Ch 360 6.0L 276 60Jo 390 8.4Mc SX Her 356/12.6 Ht 
338 59 Hr 360 6.0 Pt 376 5.9 Pt R Lup 160325 S Sco 
340 59 Hr 361 60Ra 377 5.9 Pt 154736 350 8.2 Jo 161122b 
341 5.9 Hr 361 5.9Rb 378 62Hf 327 1285S] 51 7.9L 325[12.6 En 
342 5.9Hr 361 62Se 380 5.9P Z CrB 352 8.0Jo 234f12.8 Bl 
344 5.9Hr 361 60Jo 381 60Ba 155229 352 7.8Ko 340[12.5 Bn 
345 60Cy 361 5.9Ko 381 61Me 230[13.2Ch 354 82Lt 356[12.6 Ht 
345 5.9 Hr 361 5.6Me 38) 5.6Re T CrB 356 8.0 Jo W CrB 
345 58Jo 361 6.0L 385 5.8 Me 155526 59 8.0 Pt 161138 
346 58Jo 362 60Jo 385 62Ra 364 98 Pt 59 82Hf 355 124B 
347 62Ah 362 60Hf S86 5.5 Re RZ Sc 59 83Ko 362 12.5 Pt 
348 5.8JTo 363 6.0Wa 387 5.9 Ba 155823 60 8.0L W Opu 
348 6.0Cy 363 6.0Cy 389 56Me 323 11.0En 361 8.2Jo 161607 
348 590Hr 363 5.6Me 389 6.0Wa 325 108En 361 8.1Me 356 13.1L 
349 58]To0 363 6.0L 300 6.0Mc 329 106Ht 361 81Lt 363 12.7L 
330 60To 363 6.0Ch 391 59Mc 332 10.7En 362 80Pt 








ow) 
bo 


V ARIABLE 
J.D.Est.Obs. 


J.D.Est.Obs. 
V Opu 
162112 

356 10.0 L 

363 10.0 L 
U Her 
162119 

330 12.8 Ch 

$95 12.7 5B 

359 12.9 Ar 

360 13.1 Ar 

362 13.3 Ar 

962 12.7 Pt 

363 13.4 Ar 
SS Her 
162807 

330 12.2 Ch 

48 10.5 Jo 

051 10.41 

3552 10.4 Jo 

354 10.3 J 

354 10.2 ¢ 

356 10.3 J 

J 


361 9.5L 
362 10.0 Pt 
369 10.0B 
372 9.7 Jo 
372 9.6L 
376 9.6 Jo 
T Oru 
162 BT 5 
334[12.8 Bl 
S Opn 
162816 
335 12.2 BI 
W Her 
163137 
M.oCh 
10.7 Jo 
10.1 B 
10.5 Jo 
359 10.2 Sz 
10.2 Ar 
10.2 Ar 
10.0 Jo 
10.0 Ar 
361 10.0 Hf 
361 10.2 Wd 
362 10.0 Pt 


A url & 


WWW Ww 
MUI bo 


362 10.0 Gw 
362 9.9 Ar 
363 9.8 Ar 
364 9.6 Ar 
365 9.6 Ar 


367 9.4Ar 


367 96 Gw 


368 9.4 Ar 
369 9.9 Jo 
370 ~8&.8Ch 


372. 9.5 Jo 


We mnthly 


W Her 
163137 
372 89B 
Sa B3AF 
375 8.6Ar 
376 86Ar 
376 8.7 Jo 
377 8.5 Ar 
378 84Ar 
R UM 
163172 
345 10.3 Jo 
$51 10:21. 
352 10.4 Jo 
356 10.4 Jo 
257 11.0 GC 


x61 10.3 Wd 


10.2 1, 


361 10.4 Hf 
361 10.0 Jo 


10.3 GC 
10.8 GC 


272 10.0 Jo 
S72 VO2 LL 


10.7 GC 
9.8 Jo 
377 10.1 Ra 
389 10.0 Wd 
R Dra 
163266 
8.8 Ch 
8.8 Jo 
9.4 Jo 
9.1 Ah 
9.3 Mn 
9.4 Jo 
9.7 Mn 
9.4 Ah 
9.6 Jo 
9.7 Hf 
9.8 Wd 
9.8 Pt 
10.2 Ra 
364 10.5 Hu 
365 9.9 Mn 
367 10.4 Hu 
368 10.2 Ah 
371 10.7 Wd 
372 10.0 Jo 
374 10.0 Hf 
10.5 Ch 
10.8 Wd 
10.6 Jo 
385 10.7 Wd 
389 10.8 Wd 
RR Opn 
164319 
324 11.4 En 


NM NO 


QN Ge 


2 Cn DW Gn Cn a Ga Go 
UAnMNunninis & 


e 
Ww & 


De GW WW 
ANAND 
Nmm—=OG 


363 


375 
0/0 


+ 
0/0 


Report of the 


RR Opu 
164319 
32 11.0 En 
5 11.2 Bm 
) 10.6 Bm 
> 10.0L 
62 9.5 Pt 
63 9.5L 
S Her 
164715 
0.9 Ch 


362 10.0 Pt 
362 9.4To 


367 9.2 Cy 


368 9.1 Pk 
370 ~9.4Ch 
372 9.4Jo 
374 9.5 Wd 
376 92 ] ) 
RS Sco 
164844 
324 12.0 En 
332 11.8 En 
332 11.8 Ht 
339 11.4 Ht 
339 11.4 Bl 
346 11.2 Ht 
goo 11.2 Fit 
358 11.2 Ht 
363 11.1 Ht 
372 11.0 Ht 
RR Sco 
165030a 
324 7.8En 
520 4:4 3 
329 8.4Ht 
332 8.7 En 
338 9.1 Ht 
339 9.0 Bl 
340 84S 
346 9.9 Ht 
351 9.9 Ht 
356 10.4 Ht 


363 10.6 Ht 


372 10.9 Ht 
SS Opu 


American 


RV Her 
165631 
353 13.6 Be 
355 14.4L 
363 14.4L 
365 13.9 Be 
RT Sco 
165636 
324[13.0 En 
339[ 14.0 Bl 
R Oru 
170215 
32 72Ch 
340 7.6 Ch 
345 8.2 Jo 
346 8.4Ch 
349 84Jo 
351 8.6 s 
354. 8.5 Jo 
58 88&B 
358 9.0 Mn 
360 8.6 Gy 
61 8&5 L 
362 8.9 Pt 
365 9.2 Mn 
RT Her 
170627 
330[ 13.4 Ch 
354[14.3 Pf 
362[12.8 Pt 
368[14.3 Pf 
RW Sco 
1708 33 
325[12.5 En 
339[ 13.0 Bl 
Z Oru 
171401 
345 8.6Jo 
352 9.3 Ah 
354 9.3 Cy 
356 9.0 Jo 
358 9.0B 
362 8.7 Pt 
362 9.0 Jo 
367 8.8Cy 
376 9.5 Jo 
377 9.2B 


8.8 a Ja 
8.6 Jo 
9.0 Ah 
8.5 Cy 
8.4 Jo 
8.6 Ah 
8.0 So 
8.1 Jo 
7.8 Pt 
8.1 Hi 


d {ssociation 


J.D.Est.Obs. 
RS Her 
171723 

365 8.0B 
365 7.8 Wp 
367 7.7 Cy 
368 8.1 Wp 
368 8.0 Ah 
269 7.8 Md 
370 7.7 Ah 
371 7.9So 
376 7.6Jo 
381 8.4 Md 
S Oct 


328 10.8 SI 
330 10.9 En 
332 10.9 Ht 
339 11.6 Ht 
340 11.6 Bl 
342 11.2 SI 
Soo 12.1 Ht 
358 12.3 Ht 
363 12.6 Ht 
RU Opu 
172809 
329 9.7 Ch 
351 11.9L 
360 12.2 Gy 


339 10.4 Ht 
340 10.2 BI 
346 10.2 Ht 
353 9.7 Ht 
358 96Ht 


363 9.5 Ht 
369 9.5 Ht 
372 9.4Ht 


Wn Gn Gd 


WW G2 ba We ba Ge Bn Gn Wn Go 
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STAR OBSERVATIONS RECEIVED DuRING NOVEMBER, 1933. 
J.D.Est.Obs. J.D.Est.Obs. 


J.D.Est.Obs 
U Ara 
174551 

325 13.0 En 

339[13.0 Ht 

353[13.0 Ht 

363[13.0 Ht 
RT Opu 
175111 

329 9.9Ch 

351 10.6 L 

356 10.4B 

361 10.61 
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10.8 Cl h 
10.7 Cy 
11.0L 
11.0GC 
10.9 GC 
10.8 GC 
) 10.9GC 
361 10.9GC 
363 10.6 GC 
363 10.7 Cy 
364 10.6 L 
365 11.0 GC 
ae TAG 
375 11.1 GC 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING NOVEMBER, 1933. 


: J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs 
r R Pav W Dra W Lyr X OpH R Scr R Scv 
En 180363 180565 181136 183308 184205 184205 
Ht 332 91En 363 124GC 368 83Ah 356 82Jo 355 59Ra 365 5.8 Mn 
Ht 332 9OHt 364123L 368 78Pk 358 83Mn 355° 5.7 Oy 365 5.6 Ra 
Ht 239 9.4Ht 365 12.4Wp 369 86Md 361 85Ra 355 5.7Ko 365 5.0 Re 
be 346 10.0 Ht 365 123GC 370 83Ah 361 85L 356 59Jo 365 5.0Jo 
1 353 10.5 Ht 368 122Wp 371 78So0 362 78Pt 356 5.7 Be 365 5.7 An 
Ch 358 108 Ht 368 12.5 Pf 371 82Wd 364 87Cy 356 5.7 Hr 365 5.5Ar 
I 363 11.1 Ht 369 12.1Md 372 84Hf 365 83Mn 357 5.8Mg 365 5.2Be 
B 369 11.3Ht 371 11.8Wa 372 8.0L 367 7.7 Hu 357 5.8Pa 365 5.7 Bec 
L 372 11.5 Ht 371 11.9Wp 372 79An 368 78Hu 357 5.8Se 365 5.3 Ko 
Pt [ Her 372 119GC 372 80Jo 371 85B 357 6.0Jo 366 5.5Me 
LL 180531. 379 11.8 ( iC 373 8.0Be 371 75Hu 357 58Cyv 366 5.3Ba 
1B 329 8.1Ch 376 11.7Wp 377 82B_ 372 82Jo 257 5.9Be 366 5.1Sq 
RA 345 78Jo $76 118Wa 377 84H 372 84L 357 6.3Kg 366 49Re 
58 349 8.5 Ah 085 11.8 Md d/7 8. 3Wd 376 8&2Jo 357 5.8Ko 367 5.7Sx 
2 Ch 351 8.5L X Dra 377 83Sh 376 7.7Hu 358 60Kg 367 5.5Ar 
Ch 352 8.6 Ah ae 180666 378 86Hb 381 8.1Re 358 5.8Mn 367 5.5Be 
L 352 8.6 Be 332] 129Ch 381 8.7Md 389 8.2 Re 359 5.8Pt 367 5.4Hu 
sGC 354 88Cy 334 14.2 Pi 381 9.0 So RS Dra 359 58 Jo 367 5.7Kg 
5 GC 356 87Jo 357[138GC 385 89Sf 184074 359 5.8Ar 367 5.2Ko 
GC 356 89B 360 142Pf 385 85Hb 370 94Ch 359 59HF 367 5.6Gw 
3G6C 359 88Ah 365 144Wp 385 86Wd RY Lyr 359 6.0Kg 368 5.3 Me 
0GC 360 8.7 Jo 368 14.2Pf 389 87Wd 184134 359 5.7Ko 368 5.3Hu 
GC 360 9.0Gy 368 14.4 Wp RV Scr 332128Ch 359 5.7Me 368 5.5 Ar 
TL 360 9OHF 371141 Wa _ 182133 351 12.0 L 360 5.5Jo 368 5.5 Pt 
GC $60 88Ba 375[138GC 325 124En 361 1171 360 S.6Cy 368 5.6 Se 
.2GC 360 9.1An TV Her 332120En 362 115Pt 360 6.0An 370 5.5Ch 
2GC 360 8.8 Be - 181031 SV Her 372 11.1L 360 «5.7Ar 370 5.5 Ar 
o~ 361 9.2 Ra J31 11.91 182224 R Scr 360 5.7Ba 370 5.3Pt 
458b 361 9.0L 361 12.7L 332 13.9 Ch 184205 360 5.8Gy 371 5.0Lr 
19 Ch 362 9.1 Pt 372 13.4L 356 14.21 328 6.0S1 360 5.7Sx 371 5.6 Wd 
rg Ch 366 9.1 Ba RY Opu 363 14.4 I 332 -6.1Ch 360 5.8Wd 371 5.5Ar 
07 Cy 367 9.5Cy ___181103 [Ser 338 60Hr 360 59Se 371 5.5Hf 
LOL 368 9.3 Ah $37 iz.oCy a 182306 340 60S1 361 5.5L 371 5.3 Hu 
10 GC 370 9.4Ah 362 13.3 Pt $32[13.1 Ch 340 59Hr 261 58Ra 371 5.3Ke 
0.9 GC 372 94Jo 365126B 356[144GC 341 59Hr 261 5.7 Wd 371 5.4Kp 
ogGC 372 9.7 An W Lyr 362/128 Pt 342 5.9Hr 361 5.7Se 371 5.1Ko 
09GC 372 9.2B : 181136 363[13.8 GC 344 59Hr 361 54Jo 372 5.0Jo 
09 GC 372 9.6L 349 8.1 Ah 370[13.1 Ch 345 64Jo 361 5.7 Ar 372 5.5 An 
10.6 GC 3/2 94HF 331 7.8L SV Dra 346 65Jo 361 5.7Hf 372 54Hf 
10.7 Cy 3/4 9.9 Gy $31 8.0 Cy oe 183149 346 6.2Ch 361 5.4Ko 372 5.2Hu 
0.6L. 374 9.5 Ba 352 8.2 Jo 351 9.9 L 348 6.0Hr 361 5.6Me 373 5.5 An 
i10GC 375 98Ch 352 82Ah 361 102L 348 65Jo 362 5.2Jo 373 54Ar 
111GC 387 11.5 Ba 352 7.7 Be 372 10.1 L 348 60Cy 362 5.7Ar 374 5.4Jo 
111GC $89 11.3 Wd 333 7.8 Pk RZ Her 349 64Jo 362 58Gw 374 5.2Ba 
y Hee W Dra 356 8.2Jo 183225 350 6.1Jo 362 5.6Hf 374 5.5Gy 
75519 - 180565 339 8.0Ah 332[13.0Ch 350 61Be 362 5.2 374 5.4Hf 
128 Ch 334 13.5 Pf 339 82HE 337 13.0L 350 6.0Hr 362 56Pt 374 54Rc 
B7L $95 13.3 L 360 81Jo 372 11.9L 351 56L 362 58Pa 274 5.6Pa 
136B 336 134GC 360 8.0 Ap X OpH 351 60Cy 363 53Cy 375 5.5 Ar 
BOL $97 13.1GC 360 7.7Be —— 183308 352 6.2Jo 363 56Ar 275 5.7Be 
y ties 339 12.9 GC 960 7.9B 332 8.6Ch 352 60Cy 363 55Be 375 5.1Hu 
175654 360 12.7 GC 360 8.1So $46 85Jo 352 5.9Be 363 5.5 Me 375 4.9Ko 
39L 360 12.9 Pf 361 7.9L 351 84L 352 5.9Ko 364 5.3Cy 376 5.3Jo 
13.6 I 361 12.7 GC 261 82Ra 352 8.4Jo 352 58Pa 364 5.7 Ar 376 5.5 Ar 
R Pay 362 12.7 Pt 962 8.2 Wd 352 8.7Cy 353 5.9Mn 364 5.5 Hu 376 5.6 Be 
180363 ns 12.5 Wa 364 7.9 Cy 352 8.7Ko 353 5.9 An 364 5.4Ko 376 5.0Hu 
83 En 363 128B 364 7.7So0 353 83Mn 354 58Jo 364 5.6Me 376 5.3 Pt 
F 363 12.5 Wp 368 7.9Sf 355 86O0y 354 60Cy 364 55Pt 377 52Pt 
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J.D.Est.Obs. 


RX 


185( 


YR 


> 


:; 
3 


333[13.0 Ch 
359 14.9 Ar 
363114.5 L 


367[13.0 Gw 


S CrA 
1854374 
5 11.7 En 


325 
328 12.1 Sl 
332 10.8 En 
332 10.8 Ht 
339 11.7 Ht 
340 12.0 Bl 
340 11.9 Sl 
353 11.9 Ht 
358 11.6 Ht 
363 10.8 Ht 
372 11.6 Ht 
ST Ser 
185512a 


333[12.5 Ch 


363[14.0 L 


R Cra 


185537a 


325 11.4 En 
328 10.3 SI 
332 10.8 En 
332 10.8 Ht 
339 10.1 Ht 
340 11.4 Bl 
340 11.1 S1 
353 10.1 Ht 
358 10.0 Ht 
363 10.5 Ht 
372 10.7 Ht 


T CrA 
185537b 
Sl 
Ht 
Ht 


S 


Nee) S & bo UN bo 


351 11.9L 


356 11.3 B 


359 10.9 To 
361 11.3 L 


62 10.8 Pt 
372 10.9B 


2 107 1 
SU Scr 
Prag 
32 84Ht 
339 «8.5 Ht 
353 8.5 Ht 
358 8.5 Ht 


J.D.Est.Obs. J.D.Est.Obs. 


SU 
185722 
8.6 Ht 
8.6 Ht 
RT Lyre 
185737 
333113.0 Ch 
357 14.2L 
V Aor 
185005 


8.3 Hr 


SGR 


363 


369 


341 


345 7.9 Hr 
348 19 Hr 
353 7.9 Mn 
358 7.8 Mn 


365 7.9 Mn 
R Aon 
190108 
9.5 Ch 
10.7 Ko 
10.4 Mn 
10.8 Cy 
10.5 Mn 
11.3 So 
3561 10.8 Jo 
362 10.1 Pt 


363 108 B 

365 11.0 Mn 
367 11.1 So 
367 10.9 Cv 
368 10.8 Ah 


11.1 So 
5 11.0'Ch 
got 11.350 
3 11.0B 
V Lyre 
190529a 
9.7 Ch 
362 10:7 Pt 


 % 7 


RX SGR 

ToOsI8 
$25[12.4 En 
333113.1 Ch 
339[12.7 Ht 
S90LL2.7 Fat 
364 11.9 L 
372 11.81 


2 Wa.) Wat 
3 10.8 Ch 
7 10.9 En 
9 10.9 Ht 
2 105L 
3 10.6 Ht 
8 10.6 Ht 
10.3 L 
2 10.4 Pt 
363 10.2 Ht 


371 


361 
362 10.7 Pt 
374 11.8 Gy 


RW Scr 
1908 19a 
369 10.2 Ht 
370 10.2 Ch 
372 BSL 
TY Aor 


190907 


357 10.3 Cv 
359 10.7 Jo 
360 10.7 So 


362 10.5 Pt 
364 10.4 Cy 
368 
11.0 So 
S Lyr 
190925 
333[12.9 Ch 
361 14.2 L 
37113.5 Ch 
X Lyr 
190926 


338 9.3 Hr 
341 9.4Hr 
362 9.0 Pt 


RS Lyr 
190933a 
333 10.9 Ch 
351 11.6L 
360 11.4 Gv 
11.9 L 


RU Lyr 
190941 


191007 


333 9.0 Ch 
351 8.9L 
357 9.4 Cy 
359 9.5 Jo 
360 9.1So 
361 9.5L 
362 9.5 Pt 
364 9.5 Cy 
368 9.0 Me 
371 9.0So0 
oe 97. 
376 =9.6Jo 


10.4 Me 


OBSERVATIONS RECEIVED DURING NOVEMBER 


J.D.Est.Obs. 
T Scr 
191017 

333 12.0 Ch 
362 12.3 Pt 
367 11.6 Hu 
oft I2Z2Ub 

R Ser 

IQIOIO 

10.2 En 


Cr Gt UAT Ge Ss Ss Gn DD 


Toto ut 
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— 
S) 
_ 
ee) 


os 
— 
—S 
wns 
ot pt 
ae) 


2 WW WW WW WY) 


3 11.7 Ht 
5 1181. 
6 11.7B 
8 11.7 Ht 
362 11.7 Pt 
363 11.8 Ht 
563 11.9 L 
364 11.8 Hu 
371 12.4 Ch 
384 12.4B 
R Scr 


3 8.9 En 
3 9.2 En 
3 9.8 Ch 
3 ) 


10.6 En 
11.0 En 
10.9 Ht 
11.4 Ch 


tn WD Ga Ca FD WG 


SD or 1 U1 4 Gn Ds Ge Ss Gn Go by btn FD bt Fa Lt 
Nur Osu Wlho lo SO DH GW un & WS © 


12.2 En 
340 13.0 Bl 
Jao 13.0. 
356 13.1 L 
358[12.5 Ht 
361[12.0 Me 
372[12.5 Ht 
377 [9.2 Pt 
380 [9.2 Pt 
TY Scr 


IQII24 
340 10.2 BI 
S Scr 
19I3190a 
11.1 En 
10.8 Ht 
10.7 Ch 
10.8 En 
10.5 Ht 
10.4 Bl 
11.2 Ko 
11.0 Ht 
10.9 L 
11.5 Ht 


NEW bO U1 
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UIT TI BO We WW IO 
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we we NNW Ww WWD) 
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1933. 
J.D.Est.Obs. 
S Sar 
I9QI3I9a 
359 10.9 K 
S62. 11.3 Pt 
363 11.5 Ht 
364 11.1 L 
369 11.6 Ht 


371 11.9 Wd 


371 11.6 Ch 
Z Sar 
IQI32I 

337[12.4 En 

364[14.7 L 
SW Sar 
191331 

337, 9.9 En 

340 10.5 Bl 
1Z. (McG 
191350 

356 10.4 Jo 

362 10.5 Pt 

369 10.7 Ch 
U Lyr 
191637 

35/7 12:0: Cy 

361 11.5 Jo 

362 11.9 Pt 

367 11.4 Cy 

af2 113 fo 

384 11.8 Ra 
AF Cyc 
192745 


350 6.9 Ah 
352 6.8 Ah 
355 7.1 Ra 
359 6.6 Ah 
360 7.2 Si 
364 6.9 Al 
368 6.8 Ah 
368 6.7 Se 
370 6.7 Ah 
371 7.0Se 
385 68 Ra 


Ge 
—_ 


355 13.3 B 
Jon ISO, 
362 13.0 Pt 
364 1 

369 1 h 


Oa Ree x 


on = a mur 


ow 
Go = On OD Cn WG Ws WW 


358 1 

361 13.0 Hi 
361[11.9 Ra 
361 13.0 W 
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VARIABLE STAR OBSERVATIONS RECEIVED DuRING NOVEMBER, 1933. 
D8. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs 
R R Cyc 2%) €ye x Cys Z CYye S AQL RS Cvye 
Da 193449 194348 194632 195849 2007 15a 200938 
kK 364.12.7 Pt 360[11.0Jo 377 7.7Hf 371103B 367 11.8Hu 358 7.8Ch 
Pt 365 13.0 B 365 12.6Ry 377 7.4Sx 372 96Jo 369 120Ch 358 85Ke 
Ht 369 13.0Ch 369 122 Ry 377 7.3Sh 373 10.11 375. 11.8Ch 260 87H 
L 371 13.1 Wd 369 120Ch 377 7.4Wd 375 10.00Ch 381 120Me 360 7.7Jo 
Ht. 374 13.0 Wd 371 12. 3 We 1 385 7.3Wd 377 96H 383 118B 361 87Cy 
Wd 376 12.2 Wa 372 120B 385 7.0Kg 377 96Sh 387 116Me 361 86Ra 
Ch 376 12.3 Wp 373 12.0 L 385 7.4Lr 377 9.7 Wd RW Aor 552 8.6 Wd 
R 381 123 Wp 385 11.3Wd 385 7.4Ra 378 9.5 HI 200715b = 362 «7.9 Fn 
2T 381 12.2 Wa 389 10.9Wd 389 7.4Wd 385 8&7 Hb .356 90JTo 254 7.6Pt 
} En 385 12.5 Wd X AOL 394 7.4Me S Te 360 9.07 465 8&8 Cv 
I 387 12.4 Keg 194604 S Pav 195855 363 92B 366 87 Hi 
SGR 387 12.4S} 350 11.3 Hi 194659 $326 126En 364 95 Pt 366 88 Wd 
= 387 12.3 Wd 355 118B 326 7.5En 337 126En 367 9.3Hu 367 8&8Sx 
) En BY SHE 356 11.7 L 328 6.7S1 340 13.1 Bl 372 B88Jo Sf SSiLr 
9B 89 123 Wd 361 118Ra 337 7.0En 353 12.7Ht 375 9.3Hu 370 8.2Ch 
UYG 390 11.2 Mec 562 12.0Hi 342 6.5SI 358 12.7 Ht 376 90Hu 271 88&Wd 
350 396 11.0 Me 364 12.0L RR Scr 363 12.8 Ht R Te! 372 7.8Jo 
4 Jo RV Aor 364 11.9 Pt 194920 SY A 200747 S73 BS Lt 
5 Pt 193509 309 12.4Ch 337 10.6 En 200212 326 119En 373 8.0L 
7 Ch 356 10.8 L 372 124B 340 10.4Bl 3553 10.5 Be 337 11.4En 474 86Kg 
“YR 360 11.0 Jo x Cyc RU Scr 356 10.41 340 11.1 Bl 377 8&7 HE 
637. 364 10.9 Hu 194632 195142 360 10.7B RU Ao. 377 84Kg 
J Cy 364 11.1 L 549 84Cy 326 103En 363 10.4Wa 200812 374 BSLr 
5 Jo 364 11.0Pt 350 8.0Jo 332 10.5Ht 363 105Wp 356 9.1L wi «84 SX 
= Pt 367 10.9Hu 354 82Ch 337 109En 364108Pt 360 92B 377 85Sh 
oe 369 11.0Ch 355 78Fn 339 10.9Ht 364104L 360 88Jo 377 86Wd 
0 Jo 375 11.6 - 1 356 7.7Jo 540 108Bl 365 10.5 Be 364 92L 385 8.5Ke 
8 Ra T Pa 357 76Cy 353 116Ht 369108Ch 369 9.1Ch 385 86Lr 
aoe 193072 357 8.1Mg 358 119Ht 372 104Jo 377 95B 389 &8Wd 
745 326 13.5 En 360 7.5Jo 363 12.2Ht 380 10.7B W Car 394 86 Mg 
.9 Ah 332 13.4Ht 360 8.0Gy RR Ag! 380 10.8 Md 200822 R Det 
1.8 Ah 540 13.7Bl S60 82Hf 195202 385 10.6 Hb 356 13.7 L 201008 
71 Ra 358 13.5 H 360 78Kp 355[14.0 L 394 11.3 Mg 365 14.0L 356 12.9 L 
9.6 AN RT Cye 361 7.8Gy 364 145L S Cys Z AQL 3°4 i2.1 Pt 
fa DC 194048 561 77 Ra RS Aor 200357 200906 355 12914, 
oF 356. 11.5Jo 362 7.5Fn 195308 358 11.6Ch 335 122Bm SX Cye 
6.8 \h 358 11.2Ch 364 7.4Pt 355 11.11 360 11.5Gy 363 13.8 Wa 201130 
re eee 300 11.9Jo 365 7.5Ra 356113L 36411.7Pt 363 13.8Wp 357 12.8Cy 
6.7 Ah 360 11.3Gy 367 74Sx 364106L 371 119Wd 364 126Pt 364 12.6 Pt 
7.0 Se 361 116Hf 367 7.6Cy 369 10.6Ch 375 12.0C 365 13.9B 370 12.6 Ch 
6.8 Ra 361 11.5 Wd 368 7.7Hu 372 98B R Cap 384[10.6 Wh 385 14.0B 
Cyc 364 10.9Pt 370 7.7Hu Nov Cv 200514 R ScE RT Scr 
2928 $67 11.5 Ra 371 7.8Hu 195553 355 11.9 B 200916 01139 
14.3 L 368 120 Ah 371 7.5Fn 356[13.5B S20. 327 L 356 9.0 J 326 12.1 En 
4.1L 369 11.8Ch 371 7.7B 369 138Ch 364119Pt 260 92Jo 340 10.9BI 
| _AQL 371 12.1B 371 7.6 Wd 374f12.2 Pt 365 12.0L 363 9.6 Me WX Cyc 
93311 371 11.9Wd 372 7.4Hu RR Tet 370 12.1 ¢ 365 9.1 An 201437b 
13.3 B 372120Jo 272 7.5Jo 195656 S Aor 372 94Jo 349 98 Cy 
13.0 I. 376 12.2 Wa 372 79 HE 326[12.6 En 200715a 281 87™Me 356 9.6 Jo 
13.0 Pt 376 122Wp 374 82Gy 338[12.6 Ht 54.11.5Cy S87 8&8 Me 357 10.1 Cy 
13.5 L 377 12.2 Wd 374 7.5Jo 353[126Ht 356 11.8] RS Cyc 3257 971. 
13.5 Ch 377122Hf 375 7.5Ch 363f126Ht 360 11.7] 200938 358 10.3 Ch 
‘ CyG 381123 Wa 375 7.8Hu  Cvye 363 11.7 Cy 348 87Cy 360 9.7 Jo 
93449 381 124Wp 375 80Kg 195849 363: 11.7B 352 &7Cy 365 10.7 Cy 
13.9 ( 1 389 12.9 Wd 376 7.5 Wd 357 12.11 363 12.0 M 355 7.7 Fn 359 11.1 Md 
15.0 H TU Cyc 376 78Hu 364120Pt 364113Pt 356 78Jo 379 102Cl 
[11.9 Ra 194348 377 7.4Kg 365 10.1Jo 364 11.3Hu 357 89Cy 371 10.1 Wd 
13.0W6 357 136L 377: 7.3Lr 369108Ch 365 110An 357 78L 371 928 








VARI 
J.D.Est.Obs. 


4 10.9 Md 
5 9.3 Hb 
9 10.1 Wd 
V SGE 
201520 
359 11.6 Me 
360 11.7 Me 
361 12.1 Me 
263 11.8 Me 
364 11.9 Me 
366 11.7 Me 
§ 11.6 Me 
11.6 Me 
381 11.3 Me 
11.0 Me 
5 11.0 Me 
387 11.3 Me 
388 11.3 Me 


389 11.3 Me 
i Cre 
201647 
350 7.7 Jo 
350 8.3 Ah 
354 7.8 Pk 
356 7.9 Jo 
357 8&2Kg¢ 
358 83K¢ 
359 8&8 Hi 
359 84Ah 
360 8.0Jo 
360 9.8 So 
361 9.0Ra 
361 8.1GD 
362 8.7 Wd 
363 9.0 Sx 
364 8.2 Pt 
364 9.8So0 
366 7.9Sq 
367 9.1 Sx 
368 8.8 Ah 
369 8.5 Md 
370 98Ch 
371 8.0B 
371 98So 
371 9.1Wd 
372 8.3Jo 
272 9.3 Hf 
374 90Ke 
374 9.5 Lr 
378 9.2 Hb 
381 9.8So 
384 8.1B 
385 8.6 Hb 
385 9.3 Kg 
385 9.8Sf 
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J.D.Est.Obs. 


U Cyve 
201647 
385 98Lr 
385 9.3 Md 
389 9.8Wd 
390 9.3 Bd 
390 9.3 Mc 
396 9.4Mc 
U Mic 
202240 
540 13.6 Bl 
RU Cap 
202622 


335[13.1 Bm 
365 13.6B 
Z De. 
202817 
350 11.5 Hi 
Soe 21.1 1. 
360 11.5 Jo 
364 11.0 Pt 
265 10.2L 
371 10.3 Ch 
371 10.4B 
372 10.0 Md 
375 10.2 Hu 
381 9.8 Md 
St yc 
i. 


a 
0 


Gd > 


Gn Yeo 
WMNIDM Uri 
sahcncinedlbaanae 
bad eed eh ped pe 

SUNY RY! 
INAANWO 
mallet 


=) 


= Zour: 


V 
203226 
8.7 Pt 
R Mic 
203429 
340 10.5 Bl 
Y De. 
203611 


364 


203816 
2 9.2 Ah 
2 90Cy 
56 9.6 Jo 
9.8 Sz 
9.5 Ah 
10.0 Jo 
9.7 Cy 
9.8 Hu 
9.2 Pt 
9.8 Hu 
10.1 Ah 
98B 
371 10.2 Cy 


371 


357 
364 13.2 Pt 
369 12.9B 

370 13.0 Ch 
281 13.0 Wa 
381 13.2 Wp 
389 12.9 Wd 


S DEL 
203816 
9.8 Ch 
2 10.3 Md 
5 10.0Hu 
76 10.4Hu 


V5 


_ 
) 
> 
5 
2 


381 10.2 Md 


V Cyc 
203847 
BSL 


Y Aor 


203905 


204016 
352 10.6 Cy 
3 9.9 Be 
356 10.0 L 
10.7 Jo 
9.8 Jo 


361 10.1 Cy 
364 
36 ISL 
365 
365 
368 


10.0 Pt 


9.9 Wp 
9.9 Be 
9.8 Wp 
9.7 Ch 


372 9.7B 


9.7 Wa 
9.7 Wp 


381 9.6 Wp 


381 9.6 Wa 
V Aor 
204102 

354 8.5]Jo 

dof Gat 

264 8.0Pt 

369 8.5 Md 

Sf3 S351 

375 8.5Ch 

380 8.6B 

381 8.2WO 

381 8.6 Md 

383 8.4Lt 
W Aor 
204104 

335 11.8 Bm 

356 11.9B 

357 11.9L 

363 12.0 Cy 


J.D.Est.Obs. J.D.Est.Obs. 


U Cap 

204215 
340 13.6 Bl 
aoe 2.1 1. 
363 12.0B 
365 11.8L 
370 11.8 Ch 
384 11.0B 

V DEL 


357 11.0 Jo 
360 10.8 An 
361 10.4 Hf 


361 10.2 Jo 


361 10.4Wad 
363 10.0 Cy 
364 11.0 Pt 


368 9.7 Ah 
370 9.8Ch 
374 9.5 Hf 
380 9.0B 
389 8.3 Wd 
RZ Cyc 
204846 


350 10.0B 
360 10.0 GC 


361 10.3 GC 


363 10.4GC 
363 10.5 Wa 
364 10.6 Pt 

365 10.4 Wp 
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VARIABLE STAR OBSERVATIONS RECEIVED DURING NOVEMBER, 1933. 
J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. J.D.Est.Obs. 
R Aor R Aor RR Cas R Cas R Cas W CET 
233815 233815 235053 235350 235350 235715 
71Ht 367 7.5 Be 355 11.0B 349 84Jo 373 90Ar 357 10.9Cy 
7.1Ko 369 7.1B 357 119Jo 353 9.2Mn 374 8.6Jo 364 11.3Ch 
68 Ht 369 73Ht 363 114Ch 355 9.1 Ah 376 9.0Ar 371 11.1Cy 
fat Sti Z2Ch 372 2B 358 8.9Ar 377 89 Ar Y Cas 
6.1Cy 371 6.1Cy R PHE 358 9.6Mn 378 &8Ar 235855 
72Pa 371 7.3 Hi 235150 359 8.9B 880 91 Ar 355 13.3L 
358 7.1 Ht 372 7.1An 329/129] 359 91Ar 381 9.0B 357 13.6 B 
359 7.4Hf 372 7.0Ht j 360 9.0 Ar Z Perc 363 12.8 Ch 
309 ZAL 372 7.2Pa 360 9.4HE 235525 365 13.3 L 
359 7.0B 374 7.3Hf 362 89 Ar 329 116Ch 385/13.3B 
360 6.7 An 375 7.7Ko i 363. 9.0Ar 346 10.1 Jo SV Anp 
361 7.3Jo Mo gio 3589 9.5L 365 9.1 Ar 354 9.5 Jo 235939 
361 6.1Hf 376 7.5Be 364 10.0 Ch 365 97Mn 356 96] 357 92C, 
361 6.0Wd 376 7.6 To R Tuc 369 9.2Wd 357 93Jo 358 958 
362 7.0Hf 378 7.2Hb 35.265 367 96 Ra 360 94Gy 362 87] 
362 7.5 Pa 380 7.5B 329[12.9En 367 92Ar 264 90] 364. 86Ch 
363 7.1Be 382 7.1Sx 339 135Ht 368 92Ar 364 90Pt 354 90WO 
363 7.1Ht 384 7.4B 358[13.5 Ht 368 9.2Ah 374 91Gy 364 9.1Pt 
364 7.5 Pt Z CAs 5/2[12.9Ht 370 92Gw 391 79Gs 365 9.1 WO 
365 7.2Ra 233956 R Cas 370 91 Ar W Cet 307 —8.4Cy 
365 7.4Be 355 13.7L 235350 371 9.2 Ar 235715 74 O48 
365 7.3 An 357 143Meg 346 84 To 371 88Ch 357 11.2 Jo 377 9.5 Wp 
367 7.2Sx 364 13.9L 372 9.7 HE 81 9.6 Wp 
389 14.3 Me 373 9.0 Bo S81 9.6 Wa 
389 10.0 WO 
RAPIDLY VARYING IRREGULAR VARIABLES. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 
005840 RN ANDROMEDAE 060547 SS AvuRIGAE— 
7350.5 11.2 Ry 7366.5 12.9 Ry 7360.6 11.4 Gy 7365.3 12.7 L 
7352.4 11.5 Ry 7366.7 13.2 Br 7360.7 11.4 Pt 7365.3 12.8 Be 
7352.7 11.3 Br 7366.7 13.0 Me 7360.8 11.5 Me 7365.4 13.1 Ry 
7354.3 12.1 Ry 7367.6 12.9 Cy 7361.3 11.0L 7365.6 13.0 G6 
7354.7 11.7 Br 7368.6 11.6 Me 7361.6 11.1 Gy 4365.7 13.1L 
7355.7 12.7 Br 7368.8 11.3 Pt 7361.6 11.2 GC 7366.7[13.0 Me 
7357.6 12.9 Ry 7369.4 11.1 Ry 7361.6 11.5 Jo 7367.7[12.5 Cy 
7358.5 12.9 Ry 7370.7 11.6 Pt 7361.7 11.1 Cy 7368.8[13.0 Me 
7359.7 12.4 Pt 7371.7 11.8 Me 7362.6 11.5 Jo 7369.5[13.8 Ry 
7360.4 11.3 Ry 7371.9 11.9 Cy 7363.3 11.3 L 7370.7[12.5 Pt 
7360.6 10.9 Gy 7372.8 11.6 Cy 7363.6 11.7 L 7371.3[13.3 L 
7360.7 11.2 Pt 7374.4 12.9 Ry 7363.6 12.0 Wa 7372.7[13.2 GC 
7361.6 11.5 Me 7384.5 12.7 So 7363.6 12.4GC 7373.9[11.5 Ko 
7363.1 11.8 Ch 7381.6 11.3 Me 7363.7 11.7 Cy 7374.4[12.5 Ch 
7363.6 11.7 Me 7384.7 11.6 Me 7363.7 12.0 Wp 7375.7 [14.5 L 
7364.4 12.3 Ry 7385.7 12.0 Me 7364.3 12.0 L 7476.6[12.5 Wa 
7364.7 12.3 Pt 7387.7 11.8 Me 7364.7 12.3 Cy 7377.7{13.9 L 
7304.7 12.4 Me 7388.7 13.0 Me 7364.7 12.5 Me 7381.6[12.5 Wa 
7364.8 11.7 Cy 7389.7 12.9 Me 7364.7 12.11 7384.7[12.5 Me 
7365.4 12.6 Ry 7364.7 12.2 Pt 7385.7[13.0 Me 
060547 SS AvRIGAE- 7365.3 12.8 Be 7387.7[12.5 Pt 
7332.5[12.5 Bm 7355.6[13.9L 074922 U Geminorum— 
7338.1[12.0 Hr 7356.4[13.3 L 7340.5[13.3 Bm 7361.8[12.4 Cy 
7339.1[12.0 H 7358.5[12.5 Ry 7343.3[13.3 S1 7363.7 14.2 L 
7340.5 14.2 Bn 7359.7 14.2L 7347.6 14.0 L 7364.7 14.2 L 
7347.6[13.9 L 7360.3 12.5 Be 7348.7 [13.3 L 7365.7 14.1 L 
7349.7[13.9 L 7360.3 12.3 L 7355.6 14.1L 7367.7[12.4 Cy 
7350.4[12.5 Ry 7360.6 11.5 Jo 7359.7 14.1 L 7368.8[13.3 Pt 
7354.4[11.5 Ry 7360.6 11.3 GC 7360.8[13.3 Pt 7371.9[ 13.3 Cy 


0749 


Fy 


Arrow rvsn 


te 


a) 


Star 


VARIABLE 
Bye 


STAI 


Est.Obs. 


22 U GEMINORUM 
7372.6 14.2L 
7372.8[13.3 Cy 
7373.4[12.4 Ch 
7374.9[13.3 Pt 

473 Z CAMELOPARDAI 
7347.6 12.7 L 
7348.7 13.0 L 
7354.3 13.0 L 
7354.5 12.7 Cy 
faons 13.1%, 
7356.6 13.3 GC 
7357.6 13.4GC 
7357.6 13.0 Ry 
jao1/ W3AL 
sages tee L 
7359.7 12.8 Pt 
7359.7 12.2 Me 
7359.9 11.8 Cy 
7360.3 10.8 L 


7360.5 10.8 Cv 
7360.6 10.9GC 
7360.6 10.5 Gy 
7360.7 10.8 Pt 
7360.8 10.6 Me 
7361.3 10.4 L 

7361.6 10.7 Me 
7361.7 10.3.C 


7361.7 10.5 

st.Obs. 7361.6 10.6 Gy 
7362 7 10.8 Pt 

rk 7363.3 10.8 L 
8 Be 7363.6 11.5 L 
1 Ry 7363.6 11.0 Me 
() GC 7363.6 10.8 GC 
ee 7364.2 11.3 L 
0 Me 7364.4 11.3 Ry 
a Cy 7364.7 10.7 Cy 
(0) Me 94512 X Leonis- 
8 Ry 7374.9[12.6 Pt 
ort 17406 RS Opnivc 
L, 7340.1 9.3 Ch 
GC 7345.5 9.2 Jo 
Ko 7346.5 9.2 Jo 

h 7348.5 9.2 Jo 


— 


Smudumnuity w 
@s 


pa a) 
a ‘ 


et 


tn 


m= 


Ce G2 de OO 
i ppp eee 
te tte 


348.6 10.0 Cy 
7348.7 9.5 Hi 


349.5 94To 
0.5 9.6 Jo 
0.7 98 Be 
0.7 9.6 Hi 


9.5 Be 


1.3 
51. ) 10.2 Cy 


SISININNNNNNNNNN 


23 9.6L 

2.5 97 Jo 
2.6 10.2 Cy 
2.6 10.0 Ko 
3.4 10.3 Mn 
3.6 9.6 Me 
43 98 Ry 


HI— 


of | ‘ariabl 


LD. 


STISNINI 
ws Gs Gs 
R~INI 
Ons 


~ 
~ 
win 

Nuno 


! 
2 


Ss 


Sau ‘p50: 


a rs 
NSS 
Nr — 
HN vo 


wmuikhODmN 


un 


POnNNINNNNNNY 


to 


PNR NOt & HH Wl fo 


SINNININENENNNISNON NNN NINNNINIS 
oo 


WW Ge Ws WH WWW WD WD WD WH WD YW 


NNN NGG aa 


K 
un 


_ 


ws) 


omni 


wmmne 


preston ain oI 


UI w WwW 


SENSU NNN™NSNINSNNNN™NSNNNN 


Mmwe 


Obs. 


11.0 Me 
10.8 Pt 
1. L. 

11.2 Ry 
11.3 GC 
11.0L 

11.6 Ry 
11.5 Me 


tis i 

12.2 Me 
13.2 Me 
13.0 Me 
12.5 Me 
11.0 Me 
11.0 Me 


98 
10.0 


in 


YQ / 
98 
10.2 
98 
9.7 Jo 
10.1 Jo 
10.0 Cy 
10.0 Be 
9.7 Mg 
9.7 Be 
10.4 Mn 
9.9 & 
10.0 Pt 
10.2 Jo 
9.8 Ko 
9.8 L 
10.4 Jo 


—_ ~ 
_ 


202946 


e Star 


~ 


0 
mn Fens 


Obs: 


] 
R 
7300 
13 0, 





Sead cok coe cod Gos eos Ges Ged Cod Cas Coot ene Ged Ot et ete leae 


7365 
» 


3590 


4 Ss Gs & 
wmnNe to 


2 we 


7346 
7347 
7347 
7347 
7348 
7348 
7348 
7348 
7348 


7349. 
7349. 


7349 





tr SI pe Got 


OBSERVATIONS RECEIVED 1D 


Est 


5 


NONI SO 


uw 


wers 


NG NOVEMBER, 


) Est.Obs. 


CLYGN 
9.7 Pt 
9.6 Pt 
5.5 Pt 
9 4 Pt 
9.0 Pt 
YGNI 


7307.95 
7307.6 
7307.6 
7308.5 
7308.5 
7370.0 
7370.5 
7371.5 
1372.3 
7372.5 
7374.5 
7374.5 
7374.5 
7375.0 
/ 376.5 
/ 376.5 
7376.5 
7376.6 
7377.5 
7377.6 
7380.5 
7381.5 
7381.5 
/ 381 8) 
7385.5 
7385.6 
7389.5 
7389.5 
7389.5 
7370.7 
7376.7 
lessen tell 
494404 
7380.7 
7387.7 
7350.5 
7350.5 
7350.7 
7351.2 
7351.7 
7351.7 
7352.3 
7352.3 





2) 


ny we Wr 


2) 


5 
3 
5 
5 
s 
5 
5 
s 


ww 


7355.7 
7356.0 
7356.4 
7350.4 
7356.0 





10,2 Cy 
10.0 Be 

10.2 Ko 
98 Wp 
10.0 Ch 
10.5 Pt 

10.2 Wd 
10.2 | 

10 
10. 
10.8 
10.1 J 

10.5 Ch 
10.2 
10. 
10. 
10.2 
10.5 
10.3 
10.5 
11.0 
11.0 Wa 
10.4 Mi 
10.9 Wd 
11.0 Hi 
11.1 Wad 
11.4 Wi: 
11.5 Wa 


bow 


Pr 
Wp 


ryt be 


cM 


mS eA NG 
- 


10.9GC 








40 Monthly Report of the American Association 
VARIABLE STAR OBSERVATIONS RECEIVED DuRING NOVEMBER, 1933. 
Star J.D. Est.Obs. J.D. Est.Obs. Star J.D. Est.Obs. J.D. Est.Obs. 
213843 SS Cyen1 213843 SS Cyreni— 
7357.4 10.3 L 7362.6 10.9 Sf 7367.7 12.1 Hu 7376.6 12.0 Be 
7357.6 10.3 L 7362.7 11.2 Pt 7367.7 11.8Li 7376.6 11.8 Ar 
7357.6 10.2 Mg 7362.7 10.6 Wd 7368.2 12.0 Ah 7376.6 12.0 Wp 
7357.6 10.3 Cy 7362.7 10.7 Pk 7368.5 12.0 Wp 7376.6 11.9 Wa 
7357.7 10.2 GC 7362.8 10.7 Ar 7368.6 11.7 Me 7376.7 11.7 Pt 
7358.3 10.2 Be 7363.2 10.7 L 7368.6 11.9 Ar Jane 12.) L 
7358.7 10.2 Ar 7363.2 11.0 Ch 7368.7 12.0 Pk 7377.6 12.0 Hf 
7359.3 10.1 1 4303.5: 11.5GC 7368.8 11.5 Pt 7377.6 12.0 Ar 
7359.4 10.2 Ah 7363.6 11.4Ar 7369.7 12.1 Md 7377.6 11.9 Sh 
7359.6 10.2 Sz 7363.6 11.5 Lf 7370.2 11.8 Ch 7377.6 11.9 Wp 
7359.6 10.2 Ar 7363.6 11.6 Be 7370.3 12.0 L 7377.6 12.0 Wd 
7359.6 98GC 7363.6 10.9 Me 7370.4 11.8 Ah 7377.7 11.8B 
7359.6 10.6 Ko 7363.6 11.0 Wp 7370.6 12.0 At 1344.4 TZ Pt 
7359.7 10.4 Pt 7363.6 11.2 L 7370.6 12.0 Gw 7378.6 12.0 Ar 
7359.8 10.1 Pk 7363.7 11.3 Cy 7370.7 11.7 Pt 7380.6 12.0 Ar 
7359.8 10.1 Me 7363.7 11.5 Ra 7371.6 12.0 Cy 7380.6 11.9B 
7360.3 10.2 L 7364.2 11.0 L 7371.6 12.0 Ar 7380.6 12.0 Gw 
7360.3 10.2 An 7364.5 11.8 Ah 7371.6 11.9B 7380.7 11.7 Pt 
7360.3 10.2 Be 7364.6 11.2 L 7371.6 11.9 Wd 7381.5 12.2 Wa 
7360.5 10.2 Wd 7364.7 11.7 Pt 7371.6 11.7 Wa 7381.5 12.3 Wp 
7360.5 10.1 Cy 7364.7 11.6 Cy 7371.7 11.8 Me 7381.6 11.8 Mc 
7360.5 10.3 Ah 7364.7 12.0 Hu 7372.3 119 L 7383.5 11.9B 
7360.5 10.2 GC 7364.7 11.6 Me 7372.5 11.8 Jo 7394.6 11.9B 
7360.6 10.0 So 7365.5 11.9 Jo 7372.6 11.9B 7384.7 11.8 Me 
7360.6 10.0 Pk 7365.5 11.8 Wa 7372.6 12.1 GC 7385.5 12.0 Wd 
7360.7 10.2 Pt 7365.5 11.7 GC 7373.3 12.0L 7385.6 12.0B 
7360.7 10.2 Lf 7365.6 12.0 Wp 7373.6 12.0 Ar 7385.7 11.8 Me 
7360.8 10.2 Ar 7365.6 11.8 Be 7374.5 11.7 Wd 7385.7 12.1 Md 
7360.8 10.0 Me 7365.6 11.9 Ar 7374.5 11.9 Jo 7387.7 11.8 Me 
7361.2 10.2 L 7365.7 11.8L 7374.6 11.5 So 7387.7 11.7 Pt 
7361.5 10.4GC 7366.7 11.8 Me (anne 1151, 7388.7 12.0 Me 
7361.6 10.7 Me 7366.7 11.8 Wd 7375.6 12.0 Ar 7389.5 12.1 Wa 
7361.6 10.2 Pk 7366.7 11.8 Br 7375.6 11.8 GC 7389.5 12.2 Wp 
7361.6 10.5 Ar 7366.7 11.8 Hf 7375.6 12.0 Be 7389.6 12.0 Mg 
7361.6 10.5 Hf 7367.6 11.6 Cy 7376.5 11.7 Wd 7389.6 12.0 Wd 
7361.6 10.3 W 7367.6 11.9 Ar 7376.5 11.8 Jo 7389.7 11.8 Me 
7361.7 10.5 Cy 7367.6 11.9 Gw 7376.5 11.8 GC 7394.6 12.1Mg 
SUMMARY FOR NOVEMBER, 1933. 
Observer Initia Vars. tions Observer — Initial Vars tions 
Observa Observa 
Ahnert Ah 43 121 Godtrey Club GD 1 1 
Ancarani An 16 27 Goodsell GS 3 3 
Armtield Ar 14 112 Gregory Gy 33 50 
Baldwin Bl 89 129 Grunwald Gw 7 14 
Ballhaussen Ba 5 20 Hartmann Ht 48 99 
Bappu 3m 24 39 Hildom, A. Hi 8 18 
Benini se 10 30 Holt Hb 6 9 
Bordes Be 3 3 Houghton Ht 81 336 
Bouton B 95 138 Houston Hu 16 45 
3oyd, A. F, } 2 2 Hurahata Hr 14 52 
srocchi B 12 22 Jones Jo 116 388 
Brown Bt 3 6 King keg 11 29 
Buckstaff,R.N. Be 4 20 Kirkpatrick Kp Zz 2 
Chandra Cl 166 215 Kohman Ko 24 48 
Cilley Cy 85 244 Lacchini L 174 420 
Ensor En 76 138 Loreta Lt 7 15 
Friton im 4 Q Loepfe Lf 1 3 
Georgetown GC 25 121 Leuchinger Lr 9 15 
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SUMMARY FOR NOVEMBER, 1933—Continued. 


Observa- Observa- 

Observer Initial Vars. tions Observer Initial Vars. tions 
McLeod Me 12 23 Scanlon So 12 27 
Meek Me 27 129 Schenkman Se 4 15 
Mennella Mn 18 49 Shinkfield Sl 28 39 
Millard Md 17 26 Shultz Sz 12 12 
Monnig Mg 7 14 Smith, F. P. Sq 6 8 
O'Byrne Oy 6 6 Smith,F.W. Sf 9 14 
Parthe Pa 3 9 Smith, L Sh 11 11 
Peltier Pt 186 255 Wade Wh 2 3 
Perkinson Pk 11 21 Watson Wa 18 41 
Preucil Pf 4 12 Webb Wad 50 118 
Raphael Ra 47 59 W oods Wp ?1 53 
Recinsky Re 4 13 Woodstock WO 7 9 
Rosebrugh Rb 3 8 eS 
de Roy Ry 10 45 Totals 63 429 3980 
Salanave Sx 9 18 


Observations made on SU Tauri indicate a marked decrease in magnitude 
from 9.3 to 10.1 early in November with recovery to normal at the end of that 
month, Such drops are important and should be carefully noted. 

Nova (RS) Ophiuchi had reached its normal minimum magnitude (11.0) be- 
fore the star became too low in the western sky for observation. Accordingly 
the sudden rise and subsequent fall occurred within 100 days. At last accounts, 
at the end of October, RY Sagittarii was below magnitude 13.0. R Coronae Bor- 
ealis, still at normal maximum, should be observed as soon as possible in the late 
morning sky after conjunction with the sun, to detect any possible decrease in 
brightness. 

The usual annual predictions of Maxima and Minima of Long-Period Vari- 
ables will henceforth appear in an A.A.V.S.O, Bulletin instead of the Harvard 
Circular. Observers of variable stars may secure a copy by addressing the 
A.A.V.S.O. Recorder at the Harvard Observatory. 

LEON CAMPBELL, Recorder. 

December 13, 1933. 





Meteor Notes from the American Meteor Society 
By CHARLES P. OLIVIER, President 


During the past month reports have continued to pour in relative to the 
Leonids, as well as to the splendid shower of October 9, 1933. In addition to 
numerous printed accounts of the October display, we have copies of letters from 
two places in Western Africa, namely Sierra Leone and Liberia, at which this 
shower was well seen, thus extending reports of its visibility nearly into the 
Southern Hemisphere. As there seems to be much confusion in many persons’ 
minds as to whether this was not an appearance of the Leonid group, coming five 
weeks ahead of time, it should be reiterated that these October meteors are con- 
nected with Giacobini’s Comet, which has a period of seven years. In 1926 Pren- 
tiss in England saw a minor display of these same meteors, and we have reason 
to hope ior a return in 1940. There can be no possible connection between this 
Draconid shower and the Leonids. They move in different orbits and actually in 
different directions. 

Thanks to complete organization, many of our regional groups had much 
success during the Leonid epoch despite the pitifully poor display of these meteors. 
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This success consists in obtaining large numbers of probable duplicate observations, 


only on Leonids but also on sporadic meteors, which constituted about one- 





th ‘f all meteors seen. The counts made all over the United States and in 
Hawaii—one station in India also reporting—will enable us to get a very perfect 
nicture of the richness of the section of the stream traversed by the earth. From 


results already in we think that the maximum occurred at about 9" 30 LET tty 
November 16, or 16°30", E.S.T., on November 15-16. 
Che least we can do in recognition of much hard work and great enthusiasm 


s to give the names of those regional directors who achieved considerable success 


and haze reported to us. We believe that a few others also had partial success. 


Wisconsin and Northern Illinois 


" Se ee weeeeee.--Central New York 
Northern New Jersey, Southeastern New York, 
Southwestern New England 





Kusner, J. H. «. Pacer ae ree . 
Williams, J. D. .... OR re ir ee ea re Arizona 


Simpson, J. W. . Seckaue center 


lower Observatory 





Zastern Pennsylvania, Central New Jersey, Mary- 
land, District of Columbia, Virginia. 

Numerous observers have reported from other states but were not working 
cooperating groups. Bad weather ruined the plans of a few of our regional 
networks, but on the whole the weather was very clear over the country, althoug!l 
excessively cold. As all the data can scarcely be crowded into these “Notes,” we 
will give first the results of observations sent in from single stations, and in the 


next “Notes” those from the stations in cooperative networks. 


‘he Leonids did not appear in great numbers, few bright ones were reported, 
and none left a train of more than a few seconds duration. Consequently n 
velocity of train-drift can be found—the aim most emphasized in the A.M.S. in- 
structions. A number of the stations attempted photography, and a few meteors 
it least were photographed. Such information as can be derived from the plates 
will be given after proper study of them has been made. 

While no prediction as to meteors is certain, we have lost all hope for a reall) 
erand Leonid shower during this epoch. Those who live to 1964-67 may have 
another chance. 

Observer and Station 1933 Nov. Began Ended Total Met. F. Rate Cr.R 
13:00 14:53 143 48 «. 24 
12:00 13:45 105 10 3 


\ 
Rupert, Stanley, Exeter, Calif....... 15 
(*1) Bailey, J. L., Jr., San Diego, Cal. 13 
(*1,2)Ton, W., Wong, Y. C., San 


on 


of 





Francisco, Cal, ..0..cccccescssss © 19:10 17:38 20 7 6-O5 ; 

1) Ferrari, A., San Francisco, Cal. 14 13:30 15:15 105 2 06 1.8 

(*4)Stone, W. R., Santa Barbara, 14 12:00 16:00 240 11 1.0 28 

3) Cal 15 13:00 16:00 180 17 0.9 6.3 
5) Rollins ( 





Florida - . oe 12:00 18:00 360 
6)Leerman, J., Baltimore, Md..... 14 13:45 15:45 120 
(*6) 15 14:00 16:00 120 
14 


— et ee 
elo 


(*6) 16 >55 16:35 100 
(*3) Brown, D. F., Arlington, 15 15:50 dawn 
(*3) Massachusetts 16 16:50 dawn 


vations, 
it one- 
and in 
perfect 

From 
isk. ., 


1usiasm 
success 
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Illinois 
olorado 
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\labama 
_. Texas 
... Utah 
..Ohio 
w York 
w York, 
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working 
regional 
although 
tes,” we 
id in the 


reported, 
ently ni 
.M.S. in- 
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20.1 


5.7 


Ab 
ND: 
Atom, 
z Coa 


Meteor 


Observer and Station 1933 No 
Robinson, P. F., Boston, Mass. .... 
7)Urania, Boston University, 


(*8) Mass. 
(*9)Gushee, V. M., Ludlow, Mass.. 
(*3) Harwood, M., Nantucket, 
(*10) ra: 
(*3) Ross, (¢ , Nantucket, Mass... 
Morris, ag M. E., Nantucket ..... 
(*1) Ne ae as 
11) Urquhart, Miss S., Armiger, H., 
Morehouse, H., Claes, B., and 
Vann, M., Detroit, Mich. .... 
(*3) Adamson, G, H., Tecumseh, 
(*3) Michigan 


(*12) Bowman, E. F., Kansas City, Mo. 


Heart of America Amateur Astrono- 
(*13,14) mers, Kansas City, Mo.. 
(*15)Holm, M., Lincoln, Wolend ka.. 


(*16) 
ey: A; 1, tacoma, WN. Fi... 
Kern, F, r., Wildwood, N. i* eee 


Ross, J., Wildwood, Ni J... s0sies0 ‘ 
O'Neal, R. Wildwood, N. J. ........ 
Moh ux, D., Binghamton, N, Y.. 


pe Cc. Farmingdale, L. I., N. Y. 

17) Junior Astronomy Club, New 

18) Rochelle, N. Y 

19) 

‘20) Skellett, A. M., New York, 

21) mM. X. 

22) Cowdrick, R. E. Candler, N.C. 
23) Catawba College, Salisbury, 

24) N.C. 

25) 

*26) 

27)Stone, Miss M. E., Cham 
DEPSDURT, PA, 2.6. k since s 


Holland, R. D., Philadelphia, Pe. 


(*1)Satinsky, Miss R., P hi ladelphia. 
( 6) Mumma, Miss B. F., Waynes- 
boro, ra. S00 . tee 
(*6) Porter, B. H., ovidence, RI... 
0) 


(*28) Witherspoon, J. B., and Wea- 
therford Astronomical Society, 


Weatherford, pi 
2 _ 3 Miss L., and Cameron, 
CZ . E. R., McAllen, Texas 
( 3) 


\ngevine, Miss B., Hydeville, Vt. . 

(*29, 30) Alice Evans Biology Club, 

(*29,31) East Radford, Virginia 

(*29, 32) 

(*33) Mohd, A. R. Khan, Begumpe 
— N.S. R., India 
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30 15 
30 17 
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30 15 
29 16 


29 16 
50 15 
OO 14 
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25 16 


38 18 


40 14:33 
25 18: 


30 14:3 


‘00 14 


OO 16 


OO 17 :( 
OO 16: 
‘OO 16: 
30 13: 
700 13: 


30 


32 15:0 
30 15: 
iv. ae: 
“18 i7: 
:30 15: 
30 18 3 
45 18: 
700 17 


15 16: 
‘00 13 


3:00 14:1: 
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13 
45 11:45 
15 


OO 


45 16 
45 14 


30 14 


OO 14 
10 12 


OO 14: 
:30 
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30 13 
00 16 


UU 
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:30 
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:30 
iS 263 
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30 


15 
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700 
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45 


-30 
15 
-30 


15 


. Began Ended Total Met. 
:30 14 


90 l 
90 7 
14407 337 
14407 323 
90 29 
181 46 
135 60 
181 39 
145 16 
60 4 
UU 
87 5 
138 25 
206 12 
118 9 
335 148 
180s 91 
64 
89 
120 5 
240 9 
300 17 
240 16 
240 14 
100 R 
105 7 
150 27 
60 29 
150 40 
247 (97 
200 90 
863 84 
11957 524 
22057 676 
935 106 
105 57 
105 8 
75 (12 
9Q5 7 
60 5 
240 27 
105 79 
135 50 
90 30 
150 36 
30 8 
10507 332 
3907 108 
8707 143 
120 8 
fo 67 
75 = 20 
90 19 


F. 
1.0 
1.0 
1.0 
1.0 


0.8 
1.0 
0.8 


1.0 
1.0 
0.3 
0.1 
U./ 
0.9 
0.9 
0.9 
1.0 
0.4 
1.0 
1.0 
1.0 
0.9 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 


1.0 
0.9 
1.0 


0.7 
0.9 


0./ 
1.0 
1.0 
O.8 
1.0 
1.0 
1.0 
1.0 
0.7 
0./ 
Q./ 
0.7 
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Rate Cr.R. 


3.4 
10.9 


) 
3.5 


30.3 


to 
—_ 


Rivtn 


de On He Co tv PO 
Comms 


_ 
“I 


16.0 
23.6 
27.0 
40.0 
19.8 
26.3 
18.5 


6.8 


9.6 


5.0 
6.8 


16.0 
19.0 
16.6 

9.9 


4.0 
13.6 
16.0 


12.7 


0.7 

4.7 
14.0 
13.7 
19.0 
26.6 
16.1 


5.0 


96 


16.0 
19.0 
16.6 

9.9 


5.9 
19.4 
22.9 
18.1 








44 Meteor Notes 


REMARKS. 

\ll the above records are counts unless otherwise stated in the Remarks. 

(1) Notes on each. (2) Two observers. (3) Plotted. (4) 7 plotted. (5) 
‘About 40 per hour from 12:00 to 15:30; then increasing to about 100 per hour 
by 16:30 and until 18:00, all Leonids. Group of observers. (6) From windows. 
(7) Group organized by L. A. Brigham; Women’s party of 15 at Waltham, Mass, 
Maximum between 16:00 and 16:30. (8) Group organized by L. A. Brigham; 
Men’s party of 8 at Auburndale, Mass. Maximum between 16:30 and 17:00. (9) 
Six observers. (10) 52 plotted: other 8 in last 13 minutes. (11) Maximum seen 
by any one observer, 28. (12) 3 plotted. (13) Group of observers. (14) Five 
plotted; 98 Leonids. Highest individual total, 43; highest rate therefore 7.7. 
(15) 35 plotted. (16) Average count of group of observers. (17) H. Bernhard. 
Notes on each. (18) Annesta Friedman and J. Rothschild. Notes on each. (19) 
Dorothy A. Bennett. Notes on each. (20) 51 Leonids. (21) 46 Leonids. (22) 
Five observers. “Average number of meteors seen by each observer per hour was 
about 40.” (23) Nine observers. (24) Twelve observers; maximum between 
16:00 and 17:30. (25) Twenty observers. (26) Twelve Observers. (27) Count 
by group. (28) Five plotted; 68 Leonids; group of observers. (29) Counts un- 
der the direction of Paul R. Burch and J. Y. West. (30) Thirteen observers 
(3 Eleven observers. (32) Seven observers. (33) Count of Leonids only. 
3 


1 
(34) Seven Leonids. (35) Six Leonids. 


+ This is the total observing time for whole party. The rate given is the av- 
erage individual rate. 
wer Observatory, Upper Darby, Pennsylvania, 1933 December 19. 


The Meteors from Giacobini’s Comet 
By C. C. WYLIE 


In the early evening hours of October 9, 1933, one of the most spectacular 
meteoric showers of modern times was witnessed by people in Europe. Numerous 
press reports have been received here, including some clippings from newspapers 
in China. 

Mr. A. King published, in the November, 1933, issue of The Observatory, a 
summary based on numerous European reports. Dr. C. P. Olivier published a 
note in the December, 1933, issue of PopuLAkR Astronomy. The purpose of this 
note is to record the observations made at Iowa City, Iowa, on that evening. We 
give first a brief description of the shower based on the available reports. 

The Giacobinid shower was first noticed at about 6:00 G.M.A.T., or at about 
dusk for European observers. By 7:00 many meteors per minute were falling. 
The maximum rate occurred at a little after 8:00, when, according to an observer 
in Ireland, the meteors were falling as thickly as the flakes of snow in a snow 
storm, Another observer in Ireland estimated that at the maximum 100 meteors 
appeared in five seconds. At Malta, from a series of five minute counts, the high- 
est rate was estimated as 480 per minute. Several other reports give counts of 100 
per minute or higher at the maximum. Most of the meteors were relatively faint, 
but a few were bright. There is one report « 


{ the sky line being momentarily 


he spectacular feature of the shower ended definitely at about 9:00 G.M.A.T. 
One observer counted four meteors per minute at that time and the rate was 
rapidly decreasing. For European observers the shower was completely over by 
midnight, or 12:00G.M.A.T. It should be said, however, that the radiant, in the 
head of Draco, was getting low, and that the bright moon was interfering. The 
moon was at age 20 days. No reports have been noticed of European observers 
recording any of these meteors on the following night, October 10. 
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Two reports of Americans possibly observing the rear guard of this shower 
have been published. Dr. Olivier reports that L. N. Clark, in New York state, 
observed five meteors in the east at about 12:15G.M.A.T. These meteors were 
observed in the space of about three minutes and were falling nearly perpendicu- 
larly. As the head of Draco was near the zenith, they may have been from this 
shower. Miss Margaret Harwood reports the second observation from the Maria 
Mitchell observatory, and on the following night, October 10. She observed a 
small shower of meteors between 14:30 and 15:30G.M.A.T. She states that the 
radiant was unmistakably in the head of Draco, 

While the spectacular shower was in progress pe, cables were sent t 


the Harvard College Observatory. Dr. Shapley, in wired us, so we were on 





the watch at dusk. Between 12:45 and 13:15 G.M.A.T., eight meteors were count- 


o 
Ss 


ed by three observers watching from the outskirts of lowa City. All were fallin 


nearly vertically downwards. As the head of Draco was near the zenith, that was 





probably the radiant. The meteors were about second and rd magnitude, and 
an interesting feature was that six of the eight meteors fell in pairs. On three 
different occasions, two observers watching different parts of the sky saw bright 
meteors simultaneously, or almost simultaneously. For example, on one occasion 
a meteor fell in the southwestern sky near the planet Venus, and simultaneously 
a meteor fell in the northern sky a little east of Cassiopeia. 

By 14:00 the sky was somewhat thicker, but it was watched at intervals until 


22:00. For none of the seven periods of watching did the total count for one 
ybserver exceed two meteors in half an hour. It is probable that none of these 
sporadic meteors observed later in the night belonged to the Giacobinid shower. 


But the eight meteors observed near 13:00 G.M.A.T., or five hours after the max- 
imum in Europe, were without doubt from the rear guard of that shower. 
University of lowa, December 25, 1933. 


Notes from the Society for Research on Meteorites 
Edited by FREDERICK C. LEONARD, President, and H. H. NININGER, Secretary 


A Summary of the Meteoritic Activity in the Year 1933 
By H. H. NININGER 


Evidently the present year, 1933, is proving to be a very fruitful one in the 
matter of the arrival of meteorites on our planet. Whether the apparent increase 
is due to an actual increase in the frequency of meteoritic falls or merely to a 
more complete recording of the usual number of falls, cannot at present be de- 
termined. It will be interesting to wait for the later reports and to see what the 
final verdict may be. 

There have been several happenings this year which have served to stimulate 
the popular interest in meteors and meteorites, and it is not unlikely that these 
occurrences have been responsible for a more nearly complete record of meteorites 
than is the rule. As has been previously stated, it is the writer’s opinion that the 
majority of falls, even in civilized countries, have escaped the records in previous 
years, and it may be that the same thing is true even for the present year. The 
arrival in March of one of the most notable meteors ever recorded certainly has 
occasioned much popular comment; the issuance from the press in April of the 
first really popular book on the subject of meteorites has aroused much interest; 
and certainly the most significant event of the year has been the organization of 
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which occurred in August at the Field 


Society for Research on Meteorites, 
i tion that thes 





Mus of Natural History in Chicago, Illinois. There is no quest 
é ts have stimulated public interest, which is so necessary for the success of any 





tempt to complete our records of such rare phenomena as the fall of meteorites. 
To date this year there have been reported the following falls within the 
States, from which meteorites have been recovered: 


Michigan, June 10, 1933; 

















Tonia, 
South Carolina, July 31, 1933; 
\thens, Alabama, August, 1933; and 
Si County, Nebraska, August 8, 1933. 
In addition, there was the great meteor of March 24, 1933, from which 
igments have been recorded but which in all probability actually landed. It 


St s that there has been an unusual number of large fireballs witnessed, accord- 


to the reports of the American Meteor Societ 
i fall also has been very frequent 





The finding of meteorites of unwitnessed 
r, and this fact would of course lend support to the idea that the “interest 
ble for the unusual record. The tinds thus far 


bt 
has been largely respons 
1 to the Society for Research on Meteorites are as follows: 

Logan, Oklahoma: stone: 

Hobbs, New Mexico: stone: 

Mel t 


rose, New Mexico: stone; 
Harrisonville, Missouri: stone 
Marsland, Nebraska: stone; 
Morrill, Nebraska: iron: 
Grady, New Mexico: stone; 





ne from Kansas, whose location has not \ 


The Odessa, Texas, Meteorite Crater 
By H. H. NININGER 
he first mention the Odessa, Texas, Meteorite Crater was made by Dr 
\. B. Bibbons of Baltimore, Maryland, in 1921, in connection with his repor 


ig of a fragment of an iron meteorite near this shallow depression. N 











€ 1¢ g 
ttempt was made by him to settle the question of the origin of this pit, bt 
issociation with it of the f nentioned led him to suggest its meteorit 

g Since that time mention has been made of the supposed meteorite crat 

H. Sellards, Charles P. Olivier, L. J. Spencer, George P. Merrill, and poss 
1ers; but apparently no one has yet gone on record as being tinally convince 
Ss nature, 
[he writer desires report certain facts concerning this cra wl wer 
gathered by him in May, 1933, and to go on record as one who believes that th 
: the slightest doubt that the Odessa, Texas, crater was produced by th 
large meteorite. 
Seven hours were spent on the rim of the Odessa crater with an elect! 
genet in exploring the soil of this rim, and, in the course of the seven hours, 


han fifteen hundred metallic fragments were gathered by this means, 


1 


it from less than a gram to fifteen grams. In additio1 


pieces ranging in weig 
these were gathered thousands of oxidized fragments and much oxide dust. I 
revealed the fact that a dozen or more meteorites of from one to six pou 


veight had been recovered from the region about the crater, and the writ 





ne specimen of weight about 300 grams, lying just outside the rim. 
re is not the slightest evidence of any origin for this crater other t 


T i 
th f impact. Certainly meteorites are not abundant enough in the soil of the 





ie Field 
at these 
; of any 
teorites. 
thin the 


frequent 
“interest 
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earth to warrant explaining such a concentration of meteoritic material in the 





of such a pit as a mere coincidence. Mr. McKinney of Odessa assures me that 





tests were made by means of a magnetometer, w icatec a large amount 





f magnetic material lies buried in the crater at a depth of about 400 feet. 
Meteorite craters have come to be recognized as definite topographical features 


e earth. The excavation by the writer of the small Kansas crater, a descrip- 





” - 7? 


which has been recently publi hed in tl P edings of the Ce rad 





Vuseum of Natural History, furnishes final proof of such occurrences 
List of New Members of the Society, Elected since the Organization Meeting 
in Chicago, in August, 1933 


yr. Gavin J. Burns, 209 Shooters Hill Road, Black! 
England. 

Alfred C. Burrill, Curator, \ 

W. H. Fulweiler, Chemical 
pany, 1401 Arch Street, 

P. J. McGough, Manager, | 
\rizona, 

Dr. Carroll V. Newsom, Associate Professor of Mathematics, University of 
New Mexico, Albuquerque, New Mexic 

G. Ronald Petty, 90 Pelton Avenue, West North Brighton, Staten Island, 
New York, New York 

Dr. Walter B. Scaife, Hotel Oak! 

Leo J. Scanlon, 1405 East Street, l 

Dr. L. J. Spencer, Keeper of Minerals, Britis \luseum, Cromwell Road 
London, S. W. 7, England. 

A. Theobald, Professor of Mathematics and Astronomy, Columbia 

ge, Dubuque, Iowa. 

Professor Harold O. Whitnall, Professor of Geology, Colgate University, 

Hamilton, New York. 

















Miscellaneous Notes 
Reprints of the President's address on “7 Purpose and Aims of the Soci- 
nois, on August 21 


nd 22, 1933 (and published in P. dA. for October, 1933, pp. 432-6), and mimeo- 


lelivered at the organization meeting held in Chicago, Ill 





graphed copies of the Constitution and the By-Laws of the Society, as adopted by 
the charter members present at the aforesaid m«e neg, ave recently been mailed 
e Secretary’s office to all members of the Soci 
The President of the Society delivers lecture on the subject of 


Visitors from Cosmic Space,” before the Astronomical Society of Pomona Col- 


lege, Claremont, California, on Friday evening, December 8, 1933, and at the San 





Valley Union Junior College, San Bernardino, California, on the eve- 


nvitation of Dr. Walter T. Whitney, head of the Department of Astronomy) 


ing of Thursday, December 14, 1933. The President spoke at Pomona College 


ind Director of the Frank P. Brackett Observatory of the College, and a Coun- 
cilor of this Society, and at the San Bernardino Junior College by invitation of 
Dean Frank B, Lindsay, Instructor in Astrono1 ind Dean of Men at that insti- 


tution, 


Members of the Society are cordially invited to submit contributions for in- 





n in these Notes from the Society, now published regularly in Popurat 


s 
~ 





NoMY. Such contributions may be s 
—that is, to either the President or the Secretary of the Society. 


lddress of the Secretary: 


jt 


The Nininger Laboratory, 1955 Fairfax Street, Denve 


r, Colorado. 
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Brilliant Meteor.—On the night of November 18 I saw a shooting star which 


originated on a straight line joining Vega and Altair and half way between them. 
It traced a straight line across the sky for about 20 degrees in a westerly direction, 
for about three seconds, and disappeared in the bright twilight above the wester1 
horizon. In brilliancy it was equal to that of Venus and had a remarkably dee; 


red color. I could see no train behind it although the sky was very clear. 


. = ARTHUR NSON, 
1310 N. E. 49th Avenue, Portland, Oregon. ARTHUR JOHNSO 





Leonids Counted at Bucknell University.—A count of Leonid meteors 


made by the staff of the Bucknell University Observatory 


November 16. 


Was 


mn the morning 
Due to the fact that the temperature was about eight degrees F 
throughout the night we observed in ten minute shifts of three people each. Th 
group consisted of nine people under my supervision. A total of 223 
recorded between 11:30 p.m. and 5:00 A.M. 

obse TV ed. 


meteors Was 
A number of brighter meteors were 


lhe constants of the Bucknell Observatory are: 
Latitude, 40° 57’ 20”; Longitude, 5° 7’ 32”. 
PAuL BENSON, Assistant Dire 
Bucknell Observatory, Lewisburg, Pennsylvania, November 22, 1933. 





Leonid Observations at Berea College, Berea, Kentucky 


Observations were made by certain members of my astronomy class du 








ne 





the nights of November 14-15 and 15-16. During the former a total of 31 Leonids 
was seen in a time interval of four hours; during the latter, 24 in the 


the same inter- 
val. Five persons participated. At 1:30 on November 15, Mr. Thomas foun 
a bright Leonid going north of northeast from Leo, At 1:15 A.M. on November lf 
Mr. Wagner saw an unusually bright Leonid going toward Orion. It 


glowed 
+ va 1 e731 he; y< : ‘ 7 ahi } “r3i} hi ners 
ten seconds, trail being made in six seconds. Elbert Johns describes his experi- 
ences as follows: 

“On the night of November 16, 1933, I watched the eastern portion of the 
heavens from the roof of Pearsons Hall in Berea, Kentucky, during the hours 1:3 
to 3:30A.mM. During that time I counted slightly more than fifty meteors that 
could be definitely traced to the constellation Leo. 


The greatest number of these 
fell durin 


g the hour 2:00 to 3:00 in the morning. Some of them were ven 
brilliant while others were barely able to be seen with the unaided eye. 
} 
1 


Some o! 
them left long trails while others 


yurst forth and then died out immediately 
Sometimes there were as many as one per minute for a period of five minutes an 
then no more could be seen for a period of ten minutes. Some of them shot forth 
into all sections of the sky while others seemed to drop out of the sickle and then 
disappear at once. Once while I chanced to be looking into the center of the 





circle of the sickle trying to locate the radiant point of a meteor that had just 
made a path across the sky, something blazed there that I took at once for a star, 
but then it disappeared almost as quickly as it had come. I reasoned that it had 
been a meteor that had been coming directly toward the earth in a path paralle 
with my line of sight. There were very few to fall after three o'clock; I counte 
only seven or eight during the last half hour that I was out.” 

Other observations were made here with results similar to those herein re- 
corded. W. R. Hutcuersoy. 

Berea College, Berea, Kentucky, December 4, 1933. 
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A Slow Fireball.—On the night of November 15 I t 
fifteen students and others to an open field that we use for « 


ok a group of some 
bserving and we spent 
the time from midnight to about 3:30 A.M. of the 16th looking for meteors from 
Leo. The weather was unusually good for this section of the country and the 
temperature was below freezing. 

At 2:07 a.m. I saw a bright spot appear from nowhere and start 
slowly. It appeared in a N.N.W. direction ab 
horizon and it went towards the west parallel 


i I 
tance of about 25 or 30 degrees, and it lasted about 5 seconds. 


oving very 


ut 10 or 12 degrees a 








The spot seemed to me to be about S lime and it was of a very 
brilliant blue white color. It looked at e Dog looks through a 
mall telescope out of focus slightly. Toward the end of its path it looked less 


blue and it gradually became about as yellow as a candle flame, carrying 
tip like such a flame would; this tip bending back 
no tail. 

The motion was slow and undulating and I was able to show it to the 
group. I would say that it seemed to trace out a sort of wave train as it went 
along, with about three oscillations per second up and down. At the end of a 
rather large dip downwards it disappeared. 


B. A. Wooten. 


University, Alabama, November 22, 1933. 


Comet Notes 
By G. VAN BIESBROECK 


\s the year draws to a close there are no comets known to be observable with 
instruments of moderate size. But several faint comets remain in reach of more 
powerful telescopes. 

Comet 1933 f (WHIPPLE), the most recently discovered one, is favorably situ- 


ated in the constellation of Cetus. However, when last here on December 





21 as a small round coma, some 20” in diameter, it was not brighter than a star 
of magnitude 14. From observations covering an interval of sixteen days Whipple, 
While this 
figure is necessarily preliminary the elliptic character of the orbit is well estab- 
lished and therefore 


the discoverer, and Cunningham have deduced a period of 73 years. 


this object is to be classed among the comets of short period. 





The elements deduced by the Harvard computers 
(Harvard Circular 287) : 


give the following ephemeris 


1934 a 6 Distance from 
'U.T. che Sun i 





fan. 3 2 54 39 5 27.0 2.68 2.05 14.2 
11 57 28 5 53.5 2.70 2.36 14.4 
19 3 i137 6 26.7 2.72 Fae <j 14.5 
27 ; 7 5.0 2.40 2.39 14.6 
Feb, 4 13 30 7 47.1 2.51 14.8 
12 20 38 8 31.6 2.77 2.64 14.9 
20 29 17 9 17.2 2.80 2.76 15.1 
28 3 38 23 10 3.1 2.82 2.89 ‘5.2 
While the comet moves gradually in the evening sky its brightness is fading on 


account of the increasing distance. 


In the latter half of the night another faint comet is apparently going to re- 
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main observable for several months more. It is Comet 1932 g¢ (GeEppEs) which 
was photographed by the writer on December 19 as a fairly well condensed round 
coma with a poorly defined short tail on the preceding side. The brightness is 
not superior to that of a star of magnitude 14. Since this comet was located on 
plates taken in August, 1931, ten months before its discovery in June, 1932, the 
total interval of time covered by the observations is already twenty-eight months. 
The ephemeris given by Crommelin in the “Handbook of the British Astronomical 
\ssociation” holds well. The path lies at present in the constellation of Canes 
Venatici. 

The region of Pertopic Comet 192511 (ScHWASSMANN-WACHMANN) comes 
now again under observation. This comet, which has shown great changes in 


brightness in the past, deserves careful study. It will come to opposition on Feb- 





ruary 22, 1934, according to the following ephemeris by J. G. Behrens (Astr. 
Vachr, Nr. 5988). Plates taken by the writer on December 19 and 22 have no 
revealed the presence of the object, which means that it was not brighter than a 
star of magnitude 16. But from past experience we know that it may brighten up 
magnitude 12. It will be remembered that the period of revolution 
1e sun is about 16 years in an orbit that is little eccentric and that this is 


s 


the first comet that has been observed near aphelion, 


ErHEMERIS OF Comet 1925 IT. 


1934 a 6 
ge oP 
Jan. 3 10 34.9 +7 5 
11 33.5 8 
19 31.5 14 
27 29.1 22 
‘eb. 4 26.3 32 
12 23.3 45 
20 20.1 58 
28 16.8 8 13 
he cometary discoveries of the year 1933 can now be summarized as follows 
Date of 
1933 Discovery Found by , Character 
a Feb, 15 Peltier New; orbit nearly parabolic 
} Mar. 24 Wachmann Periodic Pons-Winnecke 
( Apr. 23 Schorr Periodic Giacobini-Zinner 
d July 15 Carrasco Uncontirmed 
July 26 Jeffers Periodic Wolf 
Oct. 15 Whipple New; elliptic motion in 8 year peri 


Periodic comets Tempel (18661) and Finlay were not found although exhaustive- 
ly searched for. The three other expected periodic comets were found close to the 


pre licted place s. 


In 1934 only two periodic comets are expected: Comet Encke can confidently 
be awaited next summer. The prediction for periodic comet Tuttle-Giacobini, ex- 
pected at perihelion March 21, is less reliable. This comet has been observed only 
in two oppositions in 1858 and in 1907 and only for a short interval of time; there 
remains some doubt as to the number of revolutions that have taken place between 
1858 and 1907. From Crommelin’s discussion it appears that the most probable num- 
ver is ten (British Astronomical Association Journal, 48, p. 374), and this has led 
to the following search ephemeris computed under two different assumptions con- 
cerning the time of perihelion passage: 
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SEARCH EPHEMERIS FOR COMET TUTTLE-GIACOBINI,. 
T = 1934 March 16.0 T = 1934 March 24.0 
a 0 a 0 
h m s , s , 
Jan. 3 11 45 28 10 13 11 9 16 9 16 
11 12 13 36 11 50 12 3k Se 10 50 
19 12 45 20 13 11 11 57 48 iZ2 3 
27 13 21 08 14 10 12 27 40 13 15 
Feb. 4 14 00 52 14 30 13 02 36 13 46 
12 14 44 16 14 03 13 42 28 13 29 
20 15 28 52 12 47 14 27 20 12 09 
28 16 13 04 10 41 15 15 28 9 43 


Williams Bay, Wisconsin, December 22, 1933 


Notes from Amateurs 


Some Noteworthy Solar Disturbances Observed at Alta, lowa, 
during the Period 1890 to 1929 
The writer has just recently completed series of sunspot observations ex 


nding over a period of forty years and, in the hope that it may interest other 


I 








rs to pursue this fascinating branch of astronomy, he is calling attention in 
this paper to some of the more noteworthy outbreaks on the sun’s surface which 
he observed during the interval of forty years. 

The observations were made during the early years with an excellent 3-inch 
telescope, later replaced by a 4-inch, and since 1907 by a 54-inch equatorial, with 
occasionally a 93-inch reflector. The spectroscope used contained an excellent 
Rowland diffraction grating. The daily detailed count of the sunspots and the 
yearly reviews of the observations have been published in various astronomical 
and other publications from time to time. 

During all this period the observations have been made at the same place, 
while the writer has been engaged in an active business career and carried on other 
astronomical and meteorological studies, such as vat 





ible star work, observations 
of numerous comets, meteors, novae, and observed two transits of Mercury besides 
making two trips to observe total eclipses of the sun, also kept a nearly complete 
meteorological record of the station. All this is mentioned to indicate what may 
be accomplished by others who, like himself, find this form of recreation of in- 
tense interest and fascination, 

During the forty years four maxima in the sunspot cycle were noted and it is 
mainly in the year or two closely preceding and following the maximum dates 
that the largest and most interesting disturbances with associated electrical and 
magnetic phenomena were observed. 

The years 1891 and 1892 were noted for intense solar activity, auroras were 
brilliant and frequent; perhaps the largest spot visible on the sun’s disc in many 
lecades was seen in February, 1892, its length exceeded 100,000 miles and its sur- 
face area 2,000,000,000 square miles, later in the same year enormous spots were 
present and were accompanied by some incomparably brilliant manifestations of 
the aurora; the maximum was reached during the early autumn of 1893 when the 
sunspot zones were dotted with spots and the climax of the curve was full of 
groups of tremendous magnitude with immense areas of penumbrae enclosing 


a 


f all forms,—helical, wing-shaped, triangular, fimbriated, cruciform, 








un 
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pitcher-shaped, eel-shaped, tassel-like, etc. 
In June, 1894, a remarkable eruptive prominence was observed with the 


pe; “spikes” and “flames,” 70,000 miles high, had in ten minutes nearly 


spe ctrosce 
subsided leaving the region of the photosphere farther in on the disc violently 
agitated. The year 1894 was also noted for the persistence of large and very in- 
eresting groups, every month witnessed some giant disturbance. Notwithstanding 
the fact that 1896 was the third year following the maximum, some unusually large 
spots were observed. It is worthy of note that the descending curve of solar activi- 
ty is frequently marked by sudden and enormous outbursts of the solar gases or 
other forms of energy which give rise to the formation and appearance of sun- 
spots; so a great spot which underwent many changes passed across the disc in 
July, 1896, which had an area of nearly 400,000,000 square miles. 

In PopuLtar Astronomy for December, 1896, the writer published an account 
of a brilliant protuberance which he observed on October 23 of the same year. 

The early months of 1897 also found considerable activity, one group in Jan- 
uary enclosing an area of nearly 2,800,000,000 square miles and its umbra was 
variously tinted, being reddish-brown, shading into gray and green and finally a 
uniform black. 

During the minimum period of 1902 an unusual appearance of the aurora—a 
brilliant beam in the southeast sky which resembled strongly a fine comet was 
seen on March 29, It was tinted pale-green changing to deep yellow and orange, 
the writer’s description of it is given in PoputAr AstronoMy for May, 1902. 

The next maximum period was in the closing months of 1905, but in 1903 
solar observers were greeted with some outbursts of gigantic proportions; a 
superb group over 135,000 miles long and 39,000 miles wide and embracing an area 
of over 5,000,000,000 square miles made the transit of the visible disc. This great 
spot received much attention by the press and public, and the coincident terrestrial 
electrical and magnetic effects were marked and wide-spread. The writer de- 
scribed the spot in PopuLtar Astronomy for December, 1903. 

In 1905 during the latter part of January and early February occurred prob- 
ably the largest single sunspot of the last thirty years. Its length was over 100,000 
miles and width 60,000 miles, spectroscopically it was very active, with brilliant 
reversals and diagonal distortions of the hydrogen and other lines. The period of 
maximum activity surrounding the 1905 epoch was not so intense or prolonged 
as the preceding one of 1893. 

Che third maximum epoch of the forty years was passed in the fall of 1917, 
but two years previously—April, 1915,—the forces concerned with the ushering 
in of the maximum activity began to assert themselves and a giant group in the 
form of a long train of large spots fully 175,000 miles in length and visible to the 
naked eye made the transit of the disc, and later in the summer active regions of 
the surface were coincident with auroras and earth currents interfering with tele- 
graph service over the United States. 

On the night of August 26, 1916, the writer witnessed an aurora of surpassing 
beauty and interest—one of the finest seen in 25 years,—a Boreal crown with col- 
ored beams and streamers, double arches and curtains were part of the wonderful 
display. In this instance it is of interest to note that this aurora occurred when 
the visible disc was practically free of sunspots. 

The year of actual maximum, 1917, was noted for the presence of large spots 
almost continuously throughout the year, the ones seen in February, August, and 
September being of giant magnitudes. The one of August was especially note- 
worthy for its intricate penumbra containing numerous umbrae and nuclei, and for 
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the auroras which sige yaaa its transit of the d 


group seems to 





have marked the peak of the 1917 maximum, but 
May, 1921, 


was accompanied by widespread di 


‘e years later—in 


a deamon group of the two-spot variety suddenly appeared and 





inces t e telegraph, telephone, and 
cable lines of Europe and America. The writer’s spectroscopic examination of 


the group on May 15 disclosed great activity in the hydrogen lines around the 


vicinity of the spots. Another very active group was visible on March 22, the 
region surrounding an area of spots on the surface on March 8 being violently 








The last maximum epoch was probably passed in 1928 is by 
two or three years we find the beginni e oncoming of greatest activity mani- 
festing itself by the decided revival of groups and ssociated llian 

iroras in 1926 to 1928. Some especially fine streams vere visible in late 
November and early December of 1929, but weathe1 did not permit the 





writer’s detailed study of them. 


\s stated at the beginning of th 











onl Ss ¢ Sta D- 
inces have been mentioned, many ; eresting groups, spots 
df ae have been recorded by the writer a1 e commends the study of such 
others wishing to pursue a delight ful 
JAVID E, HAppEN 
\stronomical and Meteorological Observatory, Alta, Iowa. 
‘Astrolab Progress Report 
It is customary at the beginning of each new take some kind of in- 
ry as a basis for endeavor during the coming twelve months. Astrolab is a 
year old, and it is especially interesting to look back over this period of organiza- 
tion, good fellowship, and enthusiastic coOperation from amateur observers all over 


the world, and realize that we have been laying a firm foundation not only for 
this year’s efforts, but we hope for a long 
Perhaps the most impo l 


rtant sing 


gether a band of fellows, far separated so far as geographical boundaries are 





oncerned, who enjoy working together to yduce and use small telescopes, 
study their design, to make improvements along an Astrolab plan, and when such 
improvements or developments are made to pass them along to the rest of the 
group. By this codrdination of effort along a planned program Astrolab should 
be able to contribute more to the knowledge of Astronomy and its mechanical aids 
than if each individual worked alone 

Letters have come in from amateurs all over this countr id also foreign 


servers, and it was necessary to have some medium f it change beside the 
individual letter and monthly reports in PopuLtar AstroNoMy. The \stroscope 
a mimeographed bulletin, has helped to fill this need and has grown in the past 
year, from a one sheet printed on both sides to th Dec 
m Venus 1 design of 











ember issue 


Information on lens making, an 





optical 
nall telescopes had been relayed 
to members by means of The Astroscope, News Rep rts, C 
and individual correspondence. 


trains and telescope parts, and notes o1 


the use 
ommittee Chain letters, 
Fourteen scrap books, consisting primarily of 
photographs of different members, their instrum¢ nts, 
were made. 


star photographs and charts 


A library has been started, and a number of technical magazines and papers 
as well as several Astronomical publications circulated among the group. 
Translations: The Chrétien Paper on the \planatic | 


Telescope has been trans- 








54 Notes from Amateurs 





lated, and a few copies typed. Both Schwartzschild’s first and second papers have 
been translated, but only the second one, on the Aplanatic Telescope, is being 
copied on the Duplicator in order to make a number of copies available for cir- 
culation. 

One of the fields that seemed to need the most development was that of good 


} 
eI 


quality eyepieces within the reach of the amateur pocketbook. Eight fellows have 
contributed to this committee’s work, and among the results of their efforts we 
have the following: a light weight one piece aluminum eyepiece mounting having 
a deep eyecup. Work is now being done in the effort to find some substance that 
is more comfortable to the eye, and which will not break if dropped in zero weather, 
Eyepieces as follows: a $-inch orthoscopic, a $-inch Kellner, and a 1}-inch nega- 
tive Kellner with extremely wide field. A larger low power wide field eyepiece 
has been proposed—of two inches diameter, in order to secure width of field not 
available in eyepieces of 1} inches diameter. This eyepiece will be particularly 
suitable for Cassegrainian, Gregorian, or Newtonian telescopes of F 10 ratio or 
longer. 

Three eyepiece focusing devices have been submitted—a rack and pinion, a 
spiral ball race, and a three bearing spiral. All of these have merit, and we hope 
to be able to combine the best features of at least two of them in the design of a 
focusing device that will possess wide range of motion as well as very fine adjust- 
ing qualities. 

Methods of cutting out glass disks, the beveling and grinding of the curve ir 
lenses for reflector telescopes have been studied. Light-weight reinforced ribbed 


aluminum and cast iron tools have been made and experimental work done in at 





effort to find the best means of securing a very high grade surface before polish- 
ing is started. Fine grinding on laps of different hardness has been tried, and 
where there are a number of mirrors to be produced of the same focal length it 
has been found that the lead lap has an advantage in the quality of fine surface 


In the testing of lenses, emphasis has been given to the Ronchi Grating Test 
particularly its use at the conjugate focus of a long ellipse. The Ronchi Meth 
has been found to be easier to understand than the Foucault Knife Edge. The 
Ronchi Test using only one line has been developed but not yet published in com- 
pleted form. 

One of the most important things, the group felt, in the operation of a goo 
1 is a rigid mounting, and for this reason much emphasis has been lai 
on the designing of the Astrolab planned units, or “Meccano Sets.” Three of 





these designs are well under way—a German type, synchronous clock driven 


f five 


semi-portable mounting has been developed for long focus telescopes « 
seven inches aperture. A portable telescope, The Polar Bowl, capable of taking 
up to 1l-inch mirror, has been designed and redesigned, but the first model is now 
ready for observation, and seven more are under construction. A fork design 
capable of taking up to a 7-inch mirror, and using a cone bearing for the Polat 
Axis, is well under way, and patterns are almost completed. 

Work on 5-inch telescopes of two types has been carried on—a short focus 
“Light Grasper,” and an equivalent long focus compound telescope. Three instru- 
ments of the “Light Grasper” type have been built—the first of these was sent t 
the Southern meeting of the A.A.V.S.O., and the second was made ready for the 
expected Leonid shower, and it was hoped would be of value in the detecting of 
telescopic Leonids. 
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\n improved three point suspension cell was developed for mounting smalt 
mirrors. The small “Light Grasper” instruments require no mounting, and are 
therefore easily portable. 

Twelve months of development work—but what is that much time in the many 
years of Astronomy? Next year we hope to make some real contributions 
to this ail absorbing study of the heavens, and if you are interested in the type of 
endeavor carried on by Astrolab, we invite your correspondence. 


=70 ¢ . “4 . L. I. BuTTLEs. 
10728 S. Artesian Avenue, Chicago, Illinois 


Amateur Telescope Makers of Chicago 


The December meeting of the Amateur Telescope Makers of Chicago was held 
in the lecture hall of the Adler Planetarium and Astronomical Museum, Chicago. 
m Sunday, December 3, at 2:00 P.M. 

Professor Arthur Howe Carpenter, the president of the club, opened the 
meeting and expressed the thanks of the club to Dr. Fox for the use of the lecture 
hall and the workshop with the Zeiss grinding and polishing machine which the 


arner spoke on the “Mathematics 


members are making good use of. Georg 





of the Telescope” and showed how the r/R can be derived by a method 
which he devised. Professor Carpenter spoke on “Testing Mirrors” and described 
methods of testing at the focus and how short focus mirrors can be tested without 
the deep shadow effects which are so confusing. Charles W. Eliason’s subject 
was “Collimation.” He emphasized the importance of setting the prism so that 
it is in the axis of the tube and adjusted so that the axial rays are reflected at a 


right angle into the center of the eyepiece. He described his method of accom- 


plishing this by means of a target with concentric circles which is placed around 
the adapter opening on the inside of the tul 


The future meetings of the club will be held in the lecture hall of the Adler 





Planetarium at 2:00 P.M. on the first Sunday of every month except when there 


s a week-end holiday. Notices will be sent to members as usual. 


Wa. Cattum, Secretary. 
1319 W. 78th Street, Chicago, Illinois, December 15, 1933. 


Zodiacal Light Notes 


By FRANKLIN W. SMITH 


The morning Zodiacal Light was observed on November 28 from 4:30 to 4:45. 
The northern edge passed close to 6 Virginis, and just south of * and v of the 
same constellation. The apparent apex was near p Leonis. The southern boundary 
was several degrees south of Spica; perhaps half-way between Spica and 6 Corvi. 
The axis of the light cone was therefore practically coincident with the ecliptic, 
and the elongation of the apex from the sun was about 89°. The conditions of 
Visibility are now becoming less favorable since the light cone is moving south- 
ward and the apex is approaching Jupiter. 

The evening Zodiacal Light was observed on December 7. The apex was 
found to be in the ecliptic a few degrees east of @ Aquarii. The conditions of 
visibility are even worse than in the case of the morning Zodiacal Light because 
Venus is near its greatest elongation east. 








56 General Notes 


The Gegenschein is now crossing the Milky Way, and for that reason cannot 


407 Scott Ave., Glenolden, Pennsylvania, December 17, 1933. 


General Notes 


Professor F. J. M. Stratton, professor of astrophysics in the University of 
Cambridge, has been elected a corresponding member of the Instituto de Coimbra, 
Portugal. (Nature, Nov. 25, 1933.) 


Professor John M. Poor, for more than thirty years a well known and much- 
beloved member of the faculty of Dartmouth College, died in a hospital in Boston 
on December 11, at the age of 62. He was director of the Shattuck Observatory 
at Dartmouth, and wrote many articles on astronomy. 


Dr. James Robertson, the Director of the Nautical Almanac Office of the 
Naval Observatory, received on Friday, November 24, at the Georgetown Univer- 
sity the degree of Doctor of Science. This degree was conferred upon Dr. Rob- 
ertson in recognition of his international reputation as one of the foremost astro- 
ical mathematicians. His work in theoretical astronomy has long been 
ecognized throughout the world. Dr. Robertson has been connected with the 
Nautical Almanac Office at the Naval Observatory for 42 years and has been the 
Director of the Nautical Almanac Office since 1929. For many years Dr. Robert- 








son has been noted for his extreme accuracy in the calculation of solar eclipses. 
To him more than anyone else is due the credit for the excellence of the American 
Ephemeris and Nautical Almanac. 

Schorria.—In recognition of the one-hundredth anniversary of the Hamburg 


> 


Observatory the Astronomische Rechen-Institut, in conjunction with Dr. K. Rein- 





1e discoverer, has given the name Schorria to the asteroid 1235 (1931 UJ). 
Dr. Reinmuth has named the asteroid 1201 (1931 R K), which he also discovered 


enua, 1.N., No. 5992.) 





Boswell Observatory of Doane College, Crete, Nebraska, was established 
fifty years ago. Appropriate exercises celebrating this event were held at Doane 
College on November 24. Representatives from a number of colleges in that 
region were present. The president of Doane College, Dr. E. B. Dean, spoke in 
appreciation of the generosity of Mr. Charles Boswell for whom the observatory 
was named. Dr. Julia M. Hawkes, who is in charge of the observatory, delivered 
in address in which she reviewed the remarkable advances made in astronomy 


luring the past fifty years. 





The Wellcome Research Institution, of London, England, has recently dis- 
tributed a booklet of sixty-four pages, neatly printed and bound, which gives a 
general account of the work of the institution and a detailed description of the 
exhibit prepared by it for the World’s Fair at Chicago. Its activities are con- 
cerned with researches in entomology, physiology, chemistry, medicine, and medi- 
cal history. Visitors to the World’s Fair will recall the elaborate and attractive 
exhibit in the Hall of Science bearing the name of this institution. 


D , ae -- 
bOOR Reviews J/ 


annot Scripta Mathematica, a journal devoted to the history and cultural values of 
mathematics, published by Yeshiva College. New Y 


rk, has a stock of reprints of 
recent articles which may be had upon requ 


est. The titles are “Thomas Jefferson 
and Mathematics,” by David Eugene Smit 


Jackson Keyser, and “A, L. Cauchy in the Hist f Analytic Geometry,” by Gin 
Loria. Any two may be had on application enclosing 6c for 


‘The Meaning of Mathematics,” by 





postage. Requests 


should be sent to the editor, Jekuthiel Ginsburg, 186t] Street and Amsterdan 
Avenue. 


ity of The Rittenhouse Astronomical Society of Phil 
mbra, meeting in the hall of The Franklin Institute, 20th St. and 
evening, December 12. An illustrated 





veld its monthly 
he Parkway, Tuesday 
ss on the subject “That Equatorial 
Bulge” was given by Dr. Samuel G, Barton, Associate Professor of Astron my, 
nuch- University of Pennsylvania. Officers of the society for 1934 were 


1 


elected as fol- 
soston lows: President, Prof. William H. Barton, Jr.; Vice-President. Dr. Jonathan T. 
ratory Rorer; Secretary, Prof. A. Clyde Schock: T: irer, Mr. S. Walter Joh 


I I 


. ch kK; Treas ison ; 

Board of Governors, Prof. Henry V. Gummere, Mr James Stokley, Dr. ( 
Rosengarten. 

f the _ 

niver- 


Rob- Book Reviews 


weorgee 








R. Prager. 


Katalog und Ephemeriden Verdnderlicher Sterne fur 1934, by R 


ae lhis volume of 186 pages has recently appeared. It is th inuation of the 
en tl 





bert- series of similar publications issued from the Berlin-Babelsbere Obs« rvatory f 
lip es inumber of vears. It is practically entirely tabular in character. and the labor in- 
eee volved in the preparation of it mu st h be is. An indication as to th 
erican 

irg ld ot variable star work is hac t O81 variables are list 








mburg P I lists « ita concerning ] ne Ss, arranged b I 
Rein: stellations, which are in alphabetica de 
U]). Part II gives the elements of variables of period less than one hnudre 
vered, days. 

Part III gives data relative to the several kinds of eclipsing variables. 

Part IV lists the variables for 1934, arranged according to right ascensi 
lished From this it is seen that the material includ \ extensive 1 comprehensive 





Doane ind that this volume is an exceedingly useful one for all variable star investigators. 
n that Professor Prager is surely to be commended upon ration of so im- 





oke in portant a contribution, 

vatory ——— 
livered 
onomy 


A Star Atlas and Reference Handbook, by Arthur P. Norton. (Gall and 


Inglis, 13 Henrietta St., Strand, London. Distr 


Co., P. O. Box 1414, Boston, Mass.) 





istern Science Supply 






ly dis- The fifth edition of this well-known Star Atlas has been issued, In this edi- 
rives a tion several new features are included. These are listed in the preface to this 


of the edition as follows: 
e con- (a) The constellation boundaries have been redray 
medi- the International Astronomical Union’s scheme. 





ractive (b) The star discs are now drawn ate half-magnitudes, so as to 
give a better representation of the heavens. 


tl 





; 
Book Revicws 


Some 1500 additional objects have been added, and the charts now 
show practically all stars down to about magnitude 6.2. 
The Galactic Equator, Galactic Poles, and Milky Way (limits ap- 
proximate), have been inserted. 
lhe nomenclature and magnitudes, in general, are now those of the 
Revised Harvard Photometry, as being the most convenient standard 
f reference. 
Precedi 
nomical 


any question that may arise. The topics discussed in these pages are far too 


ig the charts are fifty-one pages closely filled with a miscellany of astro- 


knowledge. In them the amateur is practically assured of an answer to 


numerous to permit listing here. The planets, including Pluto, meteors, variable 
stars, hints on observing, the care and use of telescopes, notes on the moon, with 
an excellent map of the moon, are a few subjects taken at random from these 
pages. The star charts are clear and easily intelligible, with accompanying de- 
scriptive material. It would be difficult to find a volume no larger than this which 
contains so much useful information. 


PUBLISHER’S NOTICES 


SUBSCRIPTION PRICE.—tThe price of Popular Astronomy to subscrib- 
ers living in the United States, or in a country to which the special rate of 
postage is applicable, is $4.00 per volume, of ten numbers; in Canada, $4.25; 
to all others, $4.50; in each case payable strictly in advance. Checks or 
Uostal Money Orders should be made payable to Popular Astronomy. 

RENEWALS.—Notices of expiration of subscription are sent directly 
after the last number of this publication for which payment has been made. 
It is especially requested that subscribers send renewal, or order for re- 
newal, promptly as this publication will not be continued beyond the time 
for which it has been ordered. 

CONTRIBUTORS are asked to prepare copy carefully, and write all prop- 
er names very plainly. If other language than the English is used to any 
considerable extent it should be typewritten. Manuscript to be returned 
should be accompanied by postage for that purpose. 


REPRINTS of articles, when desired, will be furnished to authors at the 
actual cost involved. Those wanting reprints should order them when the 
manuscript is sent to the editor. They cannot be furnished later without 
incurring much greater expense. 


POPULAR ASTRONOMY, 
Northfield, Minn., U. S. A. 
Curvin H. Ginoricu, Edito Epwarp A, Fatu, Associate Editor 
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